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A few turns of key exposes mechanism 
for fast, easy maintenance. Dust-proof 
housing covers brass clock works. 


TURN 
HANOLE 


TO 
t& THIS 
20\nT 


See how the new violation flag is more 
easily seen... this meter has 3-way 
out-of-order signal. 


HERE’S THE 


NEW 
ROCKWELL 


M-3 
PARKING METER 


with all new, stainless steel 
‘‘guts’’ for trouble-free oper- 
ation and it takes 5 coins 
through a single slot. 


If you want manual meters, check these 
features that will assure you better traffic 
control at far lower cost: 


®@ Single Coin Slot takes 1¢, 5¢, 10¢, 25¢, 
and tokens. 


® Stainless Steel working parts resist wear 
—stop corrosion. 

®@ Greater Visibility with new, big violation 
flag ... easy to patrol. 

@ Easily Accessible: entire mechanism ex- 
posed with turn of the key. 


®@ Interchangeability: ‘“unitized" door and 
mechanism fit Dual automatics. 


® Tamper-proof design rejects paper clips, 
etc.— gearing completely protected. 


And the famous Dual tradition of 
rugged construction and clean, simple 
design that has made Dual the leader 
in metered traffic control devices. 


The new Rockwell-built Dual Man- 
ual Parking Meter makes the line more 
complete than ever before. No matter 
what your needs, no matter what your 
preferences, there is a Rockwell-built 
Dual Manual, Automatic or Twin-Dual 
Automatic to help you get better traffic 
control, increase parking meter revenue 
and slash maintenance costs. Write for 
complete details: Dual Parking Meter 
Company, Subsidiary of Rockwell Man- 
ufacturing Company, Pittsburgh 8, Pa. 


DUAL PARKING METERS 


another fine product by © 


ROCKWELL 
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If your pavement 
markings look like this 


during the day... 


and still look like 
this at night... 
chances are you’re 





CATAPHOTE reflective traffic beads 


Clean bright stripes in daylight . . . brilliance that 
fairly leaps from the darkness at night . . . here are 
pavement markings that work full-time. In fair 
weather or foul . . . you can depend on life-saving 
protection when you reflectorize with Cataphote 
Waterproof Reflective Traffic Beads. 

Cataphote Beads are easy to use. They may be 


premixed in traffic paint and applied with any con- 


CATAPHOTE CORPORATION 


TOLEDO 10, OHIO JACKSON, MISSISSIPPI 


ventional striping equipment. For immediate re- 
flectance, use Cataphote Drop-on Beads in any 
standard bead dispenser. Regardless of method, you'll 
be rewarded with increased safety, faster paint dry- 
ing time and 50% longer ‘“‘stripe life.” 

Men who set the trends in traffic control have 
used Cataphote Reflective Beads for years. Catalog 
B-160 can help you be a leader, too. Send for it, today. 


MANUFACTURERS OF REFLECTIVE TRAFFIC PRODUCTS 
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Specifically engineered and tested to take the 
severest of inclement weather in stride. Duncan 
“heavy-duty” meters offer low-cost, efficient parking 
control regardless of the season. 

“Three-second” lift out mechanism provides for 
the fastest mechanism exchange possible, greatly 
facilitating maintenance programs under all con- 
ditions. 

“Hundreds of cities have traded their “fair- 
weather” meters for “all-weather” Duncans. Check 
the operation of your city’s installation teday. 


DUNCAN PARKING METER — 


DIVISION OF NAUTEC CORPORATION 
835 NO. WOOD STREET ¢ CHICAGO 22, ILLINOIS 





Frankly Speaking... 


FEBRUARY, 


‘Ee TRAFFIC ENGINEER, in a great majority of our cities, has to be an expert 
in public relations, a clearing house for ideas and requests, a public speaker for 
many types of traffic meetings and an engineer with the technical knowledge, honesty 
and integrity to solve traffic problems and promote traffic safety. 


He has an extremely rough road to travel especially in those communities 
in which the city council or aldermen have the final say-so as to how traffic shall 


be handled. 


The councilman brings his requests to the traffic engineer usually from small 
pressure groups. These groups are not interested in the safe, efficient movement of 
traffic but only in the results accruing to their benefit. It only takes one or two calls 
from a constituent to his councilman for a traffic light or a 4-way stop to become 
a major issue on the council floor. The traffic engineer can present facts, figures and 
proof that the light or stop is not warranted. Then the councilmen get together, 
behind the scenes, and after some horse-trading they pass the ordinance over the 
objections of the traffic engineer. This system defeats the entire program of good 
trafic engineering for the simple reason that the change will help a few and be a 
detriment to the great majority. 


The easy way for the traffic engineer would be to say “Yes” to everybody, 
yet he must be courageous and give a firm “No” when the facts show the change 
would not be beneficial to the general public. He must be tactful and diplomatic, 
using every convincing argument at his disposal to convince the councilman or his 
constituents that putting up traffic control devices without adequate study is apt 
to create disrespect for other traffic regulations. This is especially true in the number 
of requests received for 4-way stops. If every request were honored, we would have 
an immediate increase in violations. 


On the other hand the engineer cannot disregard public sentiment for changes 
which will better the traffic flow or promote traffic safety. He cannot be obstinate, 
yet he should never jeopardize his principles to gain some temporary popularity. 


Since traffic is a major problem in our cities, we need a reappraisal of how 
best to cope with this ever increasing enigma. The best approach to the subject 
would be to remove traffic matters from the hands of the politicians and give to 
the traffic engineers the right and power to do the job. This has happened in a few 
cities and reports indicate excellent results. When traffic changes are made by 
qualified persons and those changes are based on fact and adequate study it stands 
to reason that these changes would be better than those based on merely “We need it” 
or “I’ve just gotta have it.” 


HERBERT B. WoopLinc 
Director, District 3, 
Institute of Traffic Engineers 





OU MINUTE LIMIT 


ch PENNY ——— 6 MINUTES 
CH NICKEL —— 30 MINUTES 
OnE DIME ——_—_ 60 MINUTES 


ON - STREET 
OR 
OFF-STREET 


PARK-O-METER PRODUCES PROFIT 


Whether your city has on-street or off-street parking problems, Park-O-Meter can 
be utilized to produce profits. 

Park-O-Meters are automatic and accurate. They can be adjusted on the site for 
time, rate and coin changes, thereby eliminating costly shop maintenance and 
overhead. 


Park-O-Meter parts are precisely engineered and skillfully built of finest quality 
brass, copper and stainless steel. They pay for themselves quickly and continuously. 


Let a Park-O-Meter parking expert show you how you can have a profitable park- 
ing meter system. 


CLIP THIS COUPON 
| would like to have more information. 


Please have a Park-O-Meter representative 
call, 


MAGEE-HALE COMPANY 


3909 Willow Springs Road * Oklahoma City, Oklahoma mee 0 Oe gas TO Napa wait, | 
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DO YOUR TRAFFIC SIGNS LOOK LIKE... 


LEAD-FREE REFLECTIVE GLASS BEADS 
COULD MEAN THE DIFFERENCE 


Signs employing the finest reflective materials are adversely affected in a 
number of ways, such as by moisture, thermal changes and dirt... as well 
as acts of vandalism, accidental breakage and normal wear and tear. Further, 
the sulphides in industrial fumes attack glass beads containing lead, causing 
them to turn dark, with a consequent loss of their reflectiveness and visibility. 
Maintaining adequate visibility through fair weather and foul for maximum 
safety is a must. To ignore this fact is bargaining with lives. So, it is just com- 
mon sense to buy lead-free beads that won't turn dark. That's why street 
and highway engineers specify Flex-O-Lite Lead-Free Reflective Glass Beads 
—with full confidence in their maximum brilliance and lasting reflectivity 
throughout a longer life. Specify the beads proved best by test. 
Insist on Flex-O-Lite Lead-Free Reflective Glass Beads. Write for free, 
informative brochure. 


FLEX-O-LITE MANUFACTURING CORP. 


8301 Flex-O-Lite Drive, St. Louis 23, Missouri 


$831 REFLECTIVE GLASS BEADS— 
Best for white and yellow signs. Meet and 
exceed all test requirements micro- 
scopic, acid, sodium sulphide, spherical! 


content, gradation 


FREE-FLOWINGREFLECTIVEGLASS 
BEADS—Won't agglomerate. Contain no 
injurious waxes, oils or resins Offer per 
fect adhesion to any suitable traffic bead 


binder. Economical 


TYPE H SAFETY SPHERES—Approxi 
mately fifteen times brighter than standord 
highway beads. For reflectorizing guard 
rails, curves, bridge) abutments, safety 
islands, etc. Offer maximum reflectivity at 


lowest cost 


FLEX-O-LITE FREE-FLOWING 
TRAFFIC LINE BEAD DISPENSER— 
New, simplified. Affords years of trouble 
free operation. Ideal for municipal and 
highway use. Attaches to any traffic line 


paint machine Satisfaction guaranteed 


Ask about our Sign Bead Applicator 


Flex-O-Lite of Canada, Ltd, P. O. Box 216, St. Thomas, Ontario, Canada e Paris, Texas 


MAKERS OF DROP-ON «+ FREE-FLOWING 
STANDARD «+ MILITARY «© MOISTURE-PROOF + HIGH AND MEDIUM INDEX SIGN BEADS 
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traffic control by RADIO 


“Splendid results , throughout the city and particularly on the 

main arteries . ...” are being achieved in Washington, D.C. with 

the new Radio Traffic Control System, according to Engineer 

Commissioner Alvin Welling. 

Motorola now offers you greater traffic control efficiency, flexibility 

and economy—city-wide or individual intersection control from a 

central station. 

Efficiency . . . high speed, high capacity automatic programming 

supplemented by instantaneous pushbutton control of any function. 

Flexibility . . . programs can be changed instantly when required. 

Intersection units can be easily relocated. Expansion simply requires 

the addition of intersection units. 

Economy . . . radio provides control at less cost per intersection and 
- at far greater distances from the central control point. 

Reliability . . . completely transistorized intersection units, com- 

bined with modular plug-in construction, facilitate servicing, inter- 

changing of components, and additions. 

Proved on-the-job, radio control stands ready to help you meet 

rapidly mounting traffic problems, simply and economically. Let 

us show you how. 


Mi MOTOROLA 


RADtO TRAFFIC CONTROL 


ations & Electronics, jnc., baets Augusta»Bivd., Chicago 51, {Illinois 











I, 1958, pedestrian crossovers were 
introduced in Metropolitan Toronto. 
Since that time there has been much 
controversy regarding their operation 
and safe usage. This report outlines 
the development, the considerations re- 
garding operation, and the effective- 
ness of pedestrian crossovers from a 
safety and efficiency standpoint. 


Development of the Pedestrian 
Crossover 

Prior to the introduction of pedes- 
trian crossovers, painted crosswalks 
had been in use for several years. Due 
to general abuse by motorists, inade- 
quate legislation and the difficulty of 
enforcement, crosswalks were not effec- 
tive in helping pedestrians to cross 
busy arteries. 
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For several years, the Pedestrian 
Protection Committee of the Ontario 
Trafic Conference (an association of 
municipal officials having to do with 
trafic) had under consideration the 
question of the inadequacy of the On- 
tario Highway Traffic Act, with respect 
' to the rights and duties of pedestrians. 
| Representations were made to the On- 
) tario Government on the subject, with 
| the request that a study be made and 
| appropriate legislation adopted. About 
the same time, certain members of 
| Toronto City Council were pressing 
for some solution to the problem of 
getting pedestrians across busy traffic 
" arteries. 
















As a result of these various repre- 
sentations, a draft by-law for the use 
of municipalities was prepared in the 
spring of 1958, by the Ontario Depart- 
ment of Transport. This bylaw formed 
the basis for concerted action by all 
| the municipalities of Metropolitan Tor- 
_ onto. As a result, uniform bylaws were 
_ adopted by the fourteen councils in- 
volved, with approval to the end of 
_ 1960, by the Ontario Department of 
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The Toronto Pedestrian 


Crossover Program 


Transport. The crossover program of- 
ficially went into effect on September 
15, 1958. 

According to this by-law, a pedes- 
trian crossover is defined as “any por- 
tion of a roadway at an intersection or 
elsewhere, distinctly indicated for pe- 
destrian crossing by signs and by lines 
or other markings on the surface.” 

To clearly define driver and pedes- 
trian rights and duties on the streets, 
the following sections were incorpor- 
ated in the bylaw. 

1. (a) Except where traffic control 
signals are in operation or where traf- 
fic is being controlled by a police off- 


we? 


8'x 20° CROSSES PAINTED 1/00' FROM 
CROSSWALK , AND HAVE LINE WIDTHS OF 16". 
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By Morris Rotman 
Accident Analysis Engineer 
Traffic Division 
Toronto Department of Public Works 


cer, the driver of a vehicle or streetcar 
on a road, shall yield the right-of-way 
to every pedestrian upon a pedestrian 
crossover, stopping if need be to so 
yield, but no pedestrian shall suddenly 
leave the curb or other place of safety 
and walk or run into the path of a 
vehicle or streetcar which is so close 
that it is impossible for the driver to 
yield. 

(b) When a vehicle or streetcar is 
stopped at a pedestrian crossover to 
permit a pedestrian to cross the road- 
way, the driver of any other vehicle 
or streetcar approaching from the rear 
shall not overtake and pass the stopped 


‘aba on" oH 
T [PEDESTRIAN] «° scenes & 
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CROSSWALK IS 10° OR 12° WIDE, 
BORDERLINES BEING 2-5° LINES, 
6G” APART 


CITY OF TORONTO 
DEPT. OF PUBLIC WORKS 
TRAFFIC = DIVISION 


PLAN _3/0-5 


Figure 1 
Typical Pedestrian Crossover Installation 
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BLACK LETTERS ON WHITE BACKGROUND 


Figure 2 
Pedestrian Crossover Sign 


vehicle or streetcar. 

2. Except where trafic control sig- 
nals are in operation or where traffic 
is being controlled by a police officer, 
a pedestrian crossing a road at a place 
other than a pedestrian crossover shall 
yield the right-of-way to all vehicles 
and streetcars upon the roadway, but 
nothing in this section shall relieve the 
driver of a vehicle or streetcar from 
the obligation of taking all due care 
to avoid an accident. 

It should be stressed that the pedes- 
trian crossover was not introduced pri- 
marily as a means of reducing acci- 
dents. It was conceived as a traffic con- 
trol device which would afford pedes- 
trians a means of crossing heavy traffic 
arteries, and at the same time, creating 
as little delay as possible to vehicular 
traffic. 

Basically, the pedestrian is expected 
to utilize a gap in vehicular traffic, if 
such exists, to commence a crossing, 
and having stepped into the roadway 
he then has the right-of-way to enable 
him to complete his crossing. If no 
gap exists, a pedestrian, by cautiously 
stepping off the curb, will create a 
stoppage of traffic sufficient to permit 
a safe crossing. 

When established on September 15, 
1958, each pedestrian crossover instal- 
lation consisted of a sign for each ap- 
proach direction, mounted at the edge 
of the pavement, and markings indicat- 
ing the boundaries of the crossing area. 
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Early Operation 

In the first week of crossover opera- 
tion one pedestrian was killed and sev- 
eral injured in pedestrian crossovers. 
This led to an immediate reassessment 
of the crossover program. It was de- 
cided that pedestrian crossovers should 
be retained, but to increase the safety 
and efficiency, the following changes 
were made at each crossover location: 

1. Two signs for each approach di- 
rection mounted at the edge of the 
pavement. 

2. Double crosswalk lines. 

3. Advance markings 100 feet ahead 
of the crossover. 

4. Advance warning signs where 
needed. 

5. Lighted overhead sign above the 
centre of the crossover to illuminate 
the pavement for the full width of the 
crossover, and at the same time permit 
fast recognition because of its yellow 
colour. 

6. No stopping regulations for 30 
feet on either side of the crossover. All 
bus and streetcar stops relocated to 
conform to this regulation. 

Figures 1 and 2 illustrate a typical 
pedestrian crossover installation. 

The above signs, markings and regu- 
lations are now uniform, and are used 
in almost all locations throughout Met- 
ropolitan Toronto. 


It should be noted that $10,000 was 
spent before the crossover program 
began to advertise their function and 
use to the public. 

As a result of the pedestrian acej- 
dents at crossovers in the first week of 
its operation, a large amount of pub. 
licity appeared in the three Toronto 
newspapers. This had the result of 
making the public aware not only of 
the pedestrian crossovers, but also of 
traffic safety in general. 

As a result of this safety conscious. 
ness and an intensive safety campaign, 
abetted by severe winter driving con- 
ditions, a significant decrease in total 
fatalities, total pedestrians injured, and 
total persons injured occurred during 
1959, the first full year of pedestrian 
crossovers. This decrease in pedestrian 
and personal injury accidents occurred 
in spite of an overall increase in trafhc 
accidents and an increase in vehicle 
registration. 

Table 1 gives the accident statistics 
for Metropolitan Toronto, before and 
after pedestrian crossovers. 


Safety of Pedestrian Crossovers 

It has previously been stated that 
the pedestrian crossover was not con- 
ceived primarily as a safety device, 
but as a traffic control device to aid 


TABLE 1 


1957 


Total Persons 


Injured 6935 


Total Fatalities 125 


Total Pedestrians 
Injured 


2317 


Total Pedestrians 


Killed 


TABLE 2 
Before PXO 


1958 
(No PXO’s) (4/12 Yr. PXO’s) (Full Yr. PXO’s) 


6443 
127 107 


2167 


81 71 


1959 Change 


1957-59 


5645 19% 


—14% 
1798 22% 


—16% 


After P.X.O. — 





Accident Type 7 Mo. of 1958 


7 Mo. of 1960 





Total % 


7 Mo. of 1959 
Total % Total 





Right Angle 67 26 
Rear End 46 18 
Left Turn 39 


Side Swipe 10 
Pedestrian in PXO — 
Pedestrian out of PXO 57 
Other 38 





42 43 
180 221 
28 33 
22 14 
39 47 
18 17 
34 19 





Total 


394 
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19% 
14% 


22% 


16% 


pedestrians in crossing busy traffic ar- 
teries. 

An analysis of the accidents at the 
original 170 PXO locations, in the 
city, during the first 7 months of 1958, 
1959 and 1960, is shown in Table 2. 

From this table it can be seen that 
since pedestrian crossovers have been 
established, there has been at these 
particular locations, a decrease in all 
types of accidents, except rear end ac- 
cidents, pedestrian accidents and side 
swipe accidents. 

It is interesting to note the substan- 
tial decrease in right angle and left 
turn accidents. This is due to the fact 
that when main street traffic stops for 
a pedestrian in the crossover, side 
street traffic has a reasonable oppor- 
tunity to cross the main street. For 
this reason it is important to locate 
the crossover so as to minimize the 
conflict from turns. 


1. Pedestrian Accidents 

It is important to note that although 
pedestrian accidents at crossovers have 
been well publicized, these accidents 
form only a small percentage of the 
total pedestrian accidents. The analysis 
of 910 pedestrian injuries, which oc- 
curred in the city in the first 8 months 
of 1960, by location reveals: 

7% occurred at Pedestrian 

Crossovers 
occurred at Unsignalized 
Intersections 
16% occurred at Traffic Signals 
69% occurred at Other Locations 

Considering the number of pedes- 
trian crossovers and traffic signals in 
the city, the pedestrian accident rate 
at trafic signals is nearly double the 
rate for crossovers. 

Studies of driver observance of pe- 
destrian crossovers have revealed that 
at most locations, about 80% of all 
drivers stop for pedestrians in the 
crossover. This figure includes all 
drivers who stopped when a pedestrian 
was in the crosswalk, regardless of the 
position of the pedestrian. In fact, the 
percentage of drivers who actually 
failed to yield the right-of-way to a 
pedestrian, as required by the bylaw, 
was much smaller than the remaining 
20% indicated as failing to stop. 

Some locations have driver observ- 
ance of only 50% to 70%. These lo- 
cations require additional enforcement, 
not only of driver non-observance, but 
also of illegal parking too close to the 
crossover, which is a_ contributing 
cause to the non-observance. By studies 
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Typical pedestrian crossover. Note ~~ —_—s 30 feet away from crossover. 
Figure 


such as this, it is possible to pinpoint 
the locations where active enforcement 
may be applied to the best advantage. 

Another important factor is the pe- 
destrian observance of the crossover, 
i.e. whether they wait for gaps in traf- 
fic, or suddenly leave the curb, so as 
not to give the driver a chance to stop. 
It has been observed that pedestrian 
behaviour, while excellent at most lo- 
cations, is poor at certain crossovers. 
For this reason, the Police Department 
put special emphasis in late 1959 and 
1960 on enforcement of correct pedes- 
trian duties at crossovers. 

Since the crossovers have been es- 
tablished, there has been a one-third 


increase in the number of pedestrians 
crossing at these locations. This corre- 
spondingly increases the exposure to 
accidents at these locations and could 
account in part for the increase of 7 
in the number of pedestrian accidents 
at these 170 crossovers. 

Of 170 crossovers studied in 1960. 
131 — more than three-quarters — had 
no pedestrian accidents. 


2. Rear End Accidents 

The increase in rear end accidents 
at crossover locations should not be 
considered without also considering the 
decrease in rear end accidents at mid- 
block locations. An analysis of rear 
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Figu' 
Typical pedestrian crossover. Note that vehicle pon minor street is given opportunity to cross the 
main street, while traffic stops for pedestrian in the crossover. 
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TABLE 3 


Pedestrian 
Accidents 


Year Total Accidents 


1957 
‘1958 
‘1959 


20.328 
19,48 
22.664. 


2,257 
2,157 
1,799 


end accidents between 1957 and 1959 
is shown in Table 3. 

If, without the crossovers, rear end 
accidents had increased from 1957 to 
1959 in the same proportion as non- 
rear end collision accidents, the num- 
ber of rear end collisions would have 
been 6,607 as compared to 6,610 which 
actually occurred. 

Therefore, it may be assumed that 
the increase in rear end accidents at 
pedestrian crossover locations is not 
entirely due to the crossover itself, but 
is the result of a concentration of rear 
end accidents, which might otherwise 
have occurred at other locations. 


A study of 29 crossovers has re- 
vealed a 34% increase in the number 
of pedestrians crossing at these loca- 
tions. Also, it is significant that over 
88% of all persons crossing, do so 
within the crosswalk, where formerly 
50% crossed at each side of the inter- 
section. 

The increase in the number of per- 
sons crossing in the crossover, repre- 
sents those people who have been at- 
tracted from mid-block crossings. This 
possibly accounts for the decrease in 
rear end accidents mid-block. 


Rear End Accidents Excluding 
Collisions Pedestrian & Rear End 





5,723 12,348 


5,870 11,460 
6,610 14,255 


In 1959, the first full year of the 
crossover program, the 6,610 rear end 
accidents were distributed as follows: 
At Pedestrian Crossovers, 863—13.1% ; 
at Traffic Signals, 1294—19.5%; at 
Stop Streets, 195—3.0% ; at Other Lo- 
cations, 4258—64.4%. 

It should be noted that pedestrian 
crossover locations account for less 
than one-seventh of all rear end acci- 
dents. 

According to Police records, three 
of the most predominant driving viola- 
tions are: 1) failure to keep proper 
lookout; 2) driving too fast for con- 
ditions; and 3) following too closely. 

These three violations constitute 
over 60% of all driver violations. 

As long as these driver violations are 
prevalent, rear end accidents at pedes- 
trian crossovers, as well as at other 
locations, will occur. 

However, it should be noted that not 
all crossover locations have a high in- 
cidence of rear end accidents. Of the 
170 locations studied, 46 or 27% had 
no reported rear end accidents at all 
in 1959. Less than 10% of the loca- 
tions had more than 5 rear end acci- 
dents, and 80% had 3 or less rear end 


Figure 5 
View of pedestrians in a pedestrian crossover. The additional two stripes on each side of crossover 
are plastic markings which will give year round service. 
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accidents. 

Rear end accidents at pedestrian 
crossovers and traffic signals during 
1959, in Metropolitan Toronto, com. 
pare as follows: 

Total pedestrian crossovers-—522 
Total rear end accidents 863 
An average of 1.65 rear end accidents 

per crossover. 

Total traffic signals 548 
Total rear end accidents—1294, 
An average of 2.36 rear end accidents 

per signal. 

In a study of 21 traffic signal loca. 
tions, the before and after accident 
records revealed that the number of 
rear end accidents occurring increased 
from 12 the year before, to 23 the 
year after. 

It should be stressed here that every 
trafic control device has a particular 
purpose, either to grant right-of-way, 
caution traffic, aid pedestrians, or some 
other purpose. Although the safety ree- 
ord should not be looked at lightly, 
it should not be the sole concern. 


Efficiency of Operation 


(a) Pedestrian Delay 

A study was made at pedestrian 
crossover locations and pedestrian-ac- 
tuated signals to determine the average 
waiting time encountered by pedestri- 
ans. 

This study was made during the 
morning and evening rush hours when 
pedestrians would be expected to have 
the maximum difficulty in crossing. 
The average time that pedestrians had 
to wait on the curb before crossing 
was 3.8 seconds at pedestrian cross- 
overs; at pedestrian-actuated signals 
the average waiting time for a green 
signal was 34.6 seconds. 

Thus, in terms of delay time to pe- 
destrians, the pedestrian crossover is 
almost ten times as efficient as the pe: 
destrian-actuated signal. 


(b) Vehicular Delay 

From speed and delay studies car- 
ried out on all major arteries in the 
city, it was found that the delay en 
countered by vehicles at pedestrian 
crossovers was insignificant compared 
to the delay encountered at other lo- 
cations. 

Due to the nature of the crossover, 
the driver may slow down in advance 
of the crossover to allow a pedestrian 
to cross, but need not necessarily stop. 
If a driver needs to stop at the cross 
over to allow pedestrians to cross, he 
may proceed as soon as these pedes 
trians have passed his side of the road. 
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When a driver stops at a crossover, 
the usual waiting time is 4 to 6 sec- 
onds. 

At a pedestrian-actuated signal a 
driver would have to wait a minimum 
of 15 to 20 seconds, based on average 
pedestrian speeds. Also, all drivers 
would have to stop for this length of 
time, even if only one pedestrian de- 
sired to cross. 

In terms of vehicular delay, a pe- 
destrian crossover is far more efficient 
than a pedestrian-actuated signal or 
pretimed signal because it apportions 
right-of-way in such a way as to create 
minimum delay to vehicles and pedes- 
trians. 

It should be mentioned that over 
80% of all delays to vehicular traffic 
occur at trafic signal locations. 

If it should ever happen that all pe- 
destriau crossovers were replaced with 
trafic signals, the result would be in- 
tolerable driving conditions, excessive 
delays to drivers, increased costs to 
truckers and others who depend upon 
driving for their livelihood, greatly 
increased delays to pedestrians and an 
increase in traffic accidents. 

(c) Flexibility 

The pedestrian crossover operates in 
a flexible manner, utilizing co-opera- 
tion between pedestrians and drivers 
to create minimum delay to all. The 
trafic signal, whether pretimed or pe- 
destrian-actuated, operates in an ar- 


bitrary manner and is relatively in- 
flexible. 

Traflic signals are timed for the aver- 
age speed of pedestrians. Therefore, 
aged pedestrians and disabled persons 
are likely to be caught in the roadway 
when the signal has changed. 

However, at pedestrian crossover lo- 
cations, the aged or disabled pedestri- 
ans are allowed for by the driver, who 
must yield the right-of-way to all pe- 
destrians in the crossover. 

It has been observed that pedestrians 
walk faster in the crossover than at 
other locations. This is another ex- 
ample of the co-operation which is so 
desirable. 


(d) Public Opinion on Pedestrian 
Crossovers 


It is not difficult to evaluate pedes- 
trian crossovers from the standpoint 
of accidents and delays, but it is very 
difficult to evaluate the reaction and ac- 
ceptance of pedestrians and motorists 
to this device without actually question- 
ing them. For this reason a public 
opinion poll was carried out on major 
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Figure 6 
Vehicles stopped for pedestrians in the crossover. 


arteries at pedestrian crossovers and 
at other locations. 

To the question, “What is your opin- 
ion of pedestrian crossovers ?”, the fol- 
lowing results were obtained from 331 
pedestrians interviewed: 

Favourable 292 = 88% 

Unfavourable 36 = 11% 

Other Sam 2% 

331= 100% 
Of the 292 in favour, 158 were drivers, 
134 were non-drivers. Of the 36 not in 
favour, 26 were drivers. 10 were non- 
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drivers. Some of the comments given 
by those in favour: 
“very good idea, crosswalks are a 
must” 
“find drivers co-operative” 
“very good idea. couldn’t cross here 
without it” 
“good idea, but drivers do not co- 
operate” 
“find drivers courteous to pedestri- 
ans” 
“good idea, if only 
would point in time” 


pedestrians 
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Figu 
Example of warning sign erected at all highway entrances to the Metropolitan area. 








“excellent, couldn’t be improved” 
“fine if pedestrians would be better 
informed about pointing their way” 
we could use more of them. Good 
idea” 

“if adults were as intelligent as 
children there would be no diffi- 
culty” 

“satisfied as pedestrian, more warn- 
ing as motorist” 

“good enough the way they are, but 
people should signal (point) and 
be more careful” 

‘I think pedestrians use them with 
good sense on the whole.” 

(The pointing referred to, is the re- 
sult of the “point your way to safety” 
campaign. Pedestrians have been re- 
quested to signify their intent to cross 
by holding out their hand and “point- 
ing.”’) 

Some of the comments given by those 
not in favour: 

“pedestrians should be fined for not 
giving sufficient warning” 

“pedestrians won't learn to use them” 

“crossovers at or near T.T.S. stops 
are ridiculous” 

“should be removed so pedestrians 
would have to pay more attention 
to traffic” 

“pedestrians do not 
proper warning” 

“suggest push-buttons at all cross- 
overs” 

“could do with less of them” 

“prefer red lights” 


“e 


give motorists 


Some of the comments given by those 
who felt crossovers could be improved: 
“need more warning for drivers” 
“parking too close to crossovers” 

“need better lighting” 

“we need more downtown” 

“more publicity such as another 
safety drive is in order” 

“the law should be enforced for both 
pedestrians and drivers” 

“they should be spaced more evenly 
and not too close to signals” 

“pedestrians could practice pointing 
much more” 

“flashing light” 

“if given a little more time they will 
definitely be worth the effort” 


It is interesting to note that of the 
331 pedestrians questioned, 328 or 
99% felt strongly enough about cross- 
overs to express an opinion. 


(e) Efficiency of Pedestrian Cross- 
over Versus Pedestrian-Actuated 
Signal 
It should be noted that since over 

90% of all pedestrian crossovers are 

located at intersections, the vehicular 


16 


trafic on the minor street would also 
need to be accommodated in the signal 
operation. 

This would in fact, require a semi- 
actuated signal, to handle both pedes- 
trian and minor street traffic, as op- 
posed to a pedestrian-actuated signal, 
which would handle only pedestrian 
traffic. 


Delay 

It has already been indicated that 
the pedestrian crossover is a more ef- 
ficient traffic control device than a pe- 
destrian-actuated or semi-actuated sig- 
nal in minimizing delay to both pedes- 
trians and motorists. 
Safety 

Accident records show that the pe- 
destrian accident rate at signals is ap- 
proximately double that at crossovers. 
However, in all fairness, it should be 
noted that turning movements at sig- 
nals are usually much heavier than at 
crossovers, and this possibly accounts 
for the higher accident rate. 


Pedestrian Observance 

Pedestrian observance is excellent at 
most crossover locations, but poor at 
some. It is significant to note that at 
two pedestrian-actuated signals stud- 
ied, the number of pedestrians crossing 
against the signal was as high as 16% 
and 46%, during the rush hour pe- 
riods. 

The reason for the high non-observ- 
ance at pedestrian signals is probably 
due to the lengthy wait for a green 
signal. 

Considering the delay, safety and 
observance at pedestrian crossovers 
and pedestrian or semi-actuated sig- 
nals, it may be stated that a pedestrian 
crossover is the most effective traffic 
control device for helping pedestrians 
to cross busy traffic arteries. 

(f) Use of Flashing Amber Light 

It has been the feeling of some that 
a flashing amber light would be more 
effective for attracting attention than 
the overhead light now being used. 
This was considered originally and was 
turned down for the following reasons: 

There are at present numerous flash- 
ing amber lights which are usually 
used to warn of some particular haz- 
ard. If these were used at all pedes- 
trian crossover locations, there would 
be many hundreds of flashing lights 
in the Metropolitan area, and all would 
lose the effectiveness particularly de- 
sired. 

A flashing light blinds out a mes- 
sage. If used at pedestrian crossover 


locations, the message on the overhead 
sign would be useless. 

There is the possibility of legal and 
practical misinterpretation if flashing 
amber lights are used. 


Costs of Pedestrian Crossover and 
Signals 


—Cost of average installation— 
Pedestrian Crossover —$ 400.00 
Pretimed Signal —$2,500.00 
Pedestrian-Actuated 

Signal —$3,000.00 
Semi-Actuated Signal —$3,200.00 
Overhead Flashing 

Amber —$ 300.00 
Publicity Campaign 

An intensified publicity campaign 
under the supervision of the Metro. 
politan Traffic Safety Bureau is in 
progress, based on the “point your 
way to safety” program. The press, 
radio, and television media are being 
utilized. 

The following features of this cam- 
paign are significant: Pedestrian safe- 
ty literature is being mailed to every 
family; children are being lectured on 
the use of crossovers; placards advis- 
ing pedestrians to “point your way 
to safety” are being posted throughout 
the area; a special film on how to use 
crossovers is being prepared, which 
will be available for television and 
home and school ratepayer groups. 

The publicity campaign, however, 
will not prove effective without ade- 
quate police enforcement. The major- 
ity of motorists and pedestrians will 
observe regulations, but sporadic en- 
forcement is not enough. Enforcement 
must be continuous to be effective. 


In all publicity with respect to cross- 
overs, the emphasis should be placed 
on the need for caution by both pedes- 
trian and driver. It should be stressed 
that the pedestrian crossover is a traffic 
control device for the convenience of 
the public, and will work effectively as 
long as pedestrians and drivers observe 
proper caution and respect for the 
rights of others. 


Necessary Improvements to Increase 
Effectiveness 

1. Continued publicity, with particu- 
lar reference to proper pedestrian be- 
haviour at crossovers. This is particu- 
larly applicable to children. 

2. Enforcement by Police Depart- 
ment on a continued basis. 

(Continued on page 54) 
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Freeway Design Elements 


1. HAS BEEN ALMOST TEN YEARS since 
[| appeared on a program here at the 
University. In that earlier meeting my 
subject was “Observations on Urban 
Highway Design,” which is certainly 
in the same area as my subject for to- 
day. So, I dug out a copy of my paper 
of ten years ago and thumbed through 
it to see how much the picture has 
changed during a decade, and to in- 
dulge in a little self-appraisal. What 
was my level of thinking in 1950, and 
how much has it changed since that 
time? 

I found many of my earlier observa- 
tions still valid, and that is as it should 
be, for the years seem to run now 
rather than pass. But the major change 
was in the size of the picture and the 
features spotlighted. Yes, among other 
things I talked about freeways and 
their design features in the meeting ten 
years ago. And I talked about control of 
access and its benefits and long range 
economies. But I was “selling” at that 
time, for, as I pointed out then, most 
of the Southeastern states did not even 
have legal authority for establishing 
controlled access facilities, and the 
principles of access control had not 
been accepted by many top highway 
administrators. In fact, some people 
were openly and strenuously opposing 
it. In 1950 a short section of freeway 
was taking shape in Atlanta, and the 
first preliminary layouts for the Jack- 
sonville Expressway were being pre- 
pared. But that was the total in the 
Southeast. 

Here we are in 1960. Hundreds of 
miles of freeways are completed or 
under construction in our states. And 
several thousands of additional miles 
are in various stages of planning, de- 
sign, and right-of-way acquisition. All 
of our states have legislative authority 
for control of access, and its principles 
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have reached the level of enthusiastic 
acceptance by highway administrators. 
Although financing problems seem 
to be with us always, we are relatively 
“well-heeled” now as compared with 
1950. For example, in the State of Flor- 
ida ten years ago the Federal-aid high- 
way apportionments totalled approxi- 
mately $8-millions annually, which, 
with state matching funds, represented 
a yearly Federal-aid program of only 
$16-millions. And remember, this cov- 
ered all classes of roads. But today 
Florida’s annual apportionments are in 
the order of $70-millions, with an an- 
nual Federal-aid program of approxi- 
mately $90-millions, $62-millions of 
which must be spent on freeways of 
the Interstate System. Instead of glean- 
ing out a few dollars here and there 
to finance a token mileage of freeways 
(as was the case in 1950), we are now 
“rolling” on the biggest public works 
program in history. And the term 
“freeway” is now a household word. 
[ shall not try to enumerate the rea- 
sons for this almost revolutionary 
change in the highway picture. | am 
sure that all of you are fully aware 
of the tremendous increase in numbers 
of vehicles and vehicle-miles traveled 
during this decade, and of the recog- 
nition of the need for positive action 
that led to the passage of the 1956 
Highway Act, which made our current 
program possible. 
Among the provisions of the 56 Act, 
Section 108(i) Standards provides: 
“The geometric and construction 
standards to be adopted for the 
Interstate System shall be those 
approved by the Secretary of 
Commerce in cooperation with the 
State highway departments. Such 
standards shall be adequate to ac- 
commodate the types and volumes 
of trafic forecast for the year 
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1975. The right-of-way width of 
the Interstate System shall be ade- 
quate to permit construction of 
projects on the Interstate System 
up to such standards. The Secre- 
tary of Commerce shall apply such 
standards uniformly throughout 
the States. Such standards shall 
be adopted by the Secretary of 

Commerce in cooperation with the 

State highway departments as 

soon as practicable after the en- 

actment of this Act.” 

Accordingly, the American Associa- 
tion of State Highway Officials adopted 
on July 12, 1956, and the Bureau of 
Public Roads approved on July 17, 
1956, the “Geometric Design Stand- 
ards for the National System of Inter- 
state and Defense Highways.” I should 
like to read the General Provisions of 
these Standards. 

“The National System of Interstate 
and Defense Highways is the most 
important in the United States. It 
carries more traffic per mile than 
any other comparable national 
system and includes the roads of 
greatest significance to the econ- 
omic welfare and defense of the 
Nation. The highways of this sys- 
tem must be designed in keeping 
with their importance as the back- 
bone of the Nation’s highway sys- 
tems. To this end they must be 
designed with control of access to 
insure their safety, permanence, 
and utility and with flexibility to 
provide for possible future expan- 
sion. Two-lane highways should 
be designed so that passing of 
slower moving vehicles can be ac- 
complished with ease and safety 
at practically all times. Divided 
highways should be designed as 
two separate one-way roads to 
take advantage of terrain and 
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other conditions for safe and re- 
laxed driving, economy, and pleas- 
ing appearance. All known fea- 
tures of safety and utility should 
be incorporated in each design to 
result in a National System of In- 
terstate and Defense Highways 
which will be a credit to the Na- 
tion. 

“These objectives can be realized 
by conscious attention in design 
to their attainment. All Interstate 
highways shall meet the following 
minimum standards. Higher val- 
ues which represent desirable min- 
imum values, a device used in 
previous Interstate standards, are 
not shown because it is expected 
that designs will generally be 
made to values as high as are 
commensurate with conditions, 
and values near the minimums 
herein will be used in design only 
where the use of higher values 
will result in excessive cost. In de- 
termination of all geometric fea- 
tures, including right-of-way, a 
generous factor of safety should 
be employed and unquestioned ad- 
equacy should be the criterion. 
All design features required to ac- 
commodate the traflic of the year 
1975 shall be provided in the in- 
itial design; however, where justi- 
fiable, the construction may be ac- 
complished in stages. 

“The American Association of 
State Highway Officials’ Policy on 
Geometric Design of Rural High- 
ways, the Policy on Arterial High- 
ways in Urban Areas, when adopt- 
ed, and the Standard Specifica- 
tions for Highway Bridges shall 
be used as design guides where 
they do not conflict with these 
standards.” 


The Standards then go on to set out 
the minimum Interstate requirements 
under the headings of Traffic Basis; 
Control of Access; Railroad Crossings; 
Intersections; Design Speed; Curva- 
ture, Superelevation, and Sight Dis- 
tance; Gradients; Width and Number 
of Lanes; Medians; Shoulders; Slopes; 
Right-of-Way; Culverts; and Bridges 
and Other Structures. 

So, with the passage of the 1956 
Act and with the adoption of the 
Standards which have the backing of 
the law, we have our basis for pro- 
ceeding with the design of the freeways 
that make up the Interstate System. 


Since the passage of the 1956 High- 
way Act, the pressure has been tremen- 
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dous. We had to get the show on the 
road. In doing so all of us, I am sure, 
have proceeded along lines that always 
seemed to be sound, but we would 
probably have proceeded along other 
and even better lines had we then had 
the experience we now have. I do not 
intend to cite specific examples where- 
in our judgment may have been some- 
what questionable. I believe they would 
represent only a minor percentage of 
the total work accomplished thus far. 
But regardless of the pace we are set- 
ting and the pressures under which we 
are working, taking inventory, as in 
any business endeavor, is a necessary 
and beneficial action. We must know 
what we have done, where we stand, 
and then determine where we are 
going. All of us are learning new les- 
sons every day and we will continue 
to learn throughout the Interstate pro- 
gram. The important question is—Are 
we making, and will we continue to 
make, the maximum use of our in- 
creased knowledge? 

I believe in my own mind that we 
should take our longest and most criti- 
cal look at what we have done and are 
doing in and to our urban areas on the 
Interstate System. What degree of mo- 
torist service should we provide at and 
within the cities to be connected by 
the Interstate System highways? In 
which cities do conditions warrant de- 
velopment of an Interstate highway on 
a location through the heart of town, 
which ones should be served by a lo- 
cation through the outlying developed 
areas, and which cities should be by- 
passed? Certainly the population of 
the urban area and the ratio of total 
capital outlay to the total population, 
or the per capita investment, could 
serve as one yardstick. 


In selecting our locations we should 


make full use of economic analyses. 


This is big business, so let’s handle it 
accordingly. In developing benefit-cost 
ratios for several alternate locations it 
is axiomatic that the greater the total 
of vehicle-miles of travel assigned to 
a particular location the better are its 
chances of showing a high benefit-cost 
ratio. At this point I make a plea to 
all of us to take another look at our 
traffic assignment approach. I feel that 
in some instances we have wandered 
out into left field, and have assigned 
trafic to the Interstate which has no 
business being there. The Interstate 
System will fulfill many highway trans- 
portation needs but cannot cure all of 
the traffic ills of an urban area. There 


must be other facilities planned and 
constructed to constitute an integrated 
plan for the city. And traffic assign. 
ments must be made on the assumption 
that these other facilities will be car. 
rying their full and rightful share of 
the traffic load. An allied error lies in 
the assignment of short, purely local, 
trips to the Interstate facility. This 
mistake is pure dynamite in its detri- 
mental effects, for it leads to the con- 
clusion by some planners and some en. 
gineers (I have encountered both) that 
interchanges on the Interstate highways 
should be located at very short inter. 
vals in order to pick up and discharge 
these short-haul vehicles that actually 
should be accommodated on some other 
facility. 

What are the results of this over. 
assignment of traffic? The freeway fa- 
cility grows like a weed, with extra 
traffic lanes, additional interchanges, 
more right-of-way, and additional ex. 
penditures of dollars. These may be 
dollars that we do not have. The Inter. 
state “pot” is not unlimited, and we 
must be able to justify all projects 
financed from it. 

In addition to the added costs, and 
perhaps overshadowing them, are the 
disastrous effects on operational val- 
ues. The very integrity of the freeway 
is impaired by strictly local move- 
ments, with resulting weaves and merg- 
es, between closely spaced interchanges. 
We find ourselves in the unenviable 
position of paying a high price for 
a high quality product that might not 
render satisfactory service in actual 
operation. 

One would conclude that | am plac- 
ing the entire responsibility for this 
area of judgment on the people who 
are charged with making traffic assign- 
ments. Permit me to place equal re- 
sponsibility on the designers and off 
cials who have not been able to get 
away from the concept of local service 
in planning a traffic facility, regardless 
of its major purpose. In our urban 
areas we must have high-type facilities 
that render this local service. But these 
must be in addition to the Interstate 
System. To attempt to impose this add- 
ed burden on the Interstate is to vio- 
late its very concept and could lead 
to the destruction of the total program. 

So, let’s assume that we are to ob- 
tain near-perfect traffic assignments, 
that interchanges are to be spaced in- 
telligently at optimum intervals, and 
that our economic analyses are 100% 
objective. We will no doubt find that 
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some of our Interstate locations, as 
first conceived, will be subject to con- 
siderable adjustment. Perhaps these 
adjustments will be of a'minor nature 
in the larger urban areas. But in the 
smaller cities we may very well find 
that the justifiable location will shift 
to the outer fringes or beyond and 
become by-passes. 

Perhaps I have not given you any 
firm answers thus far. Some of you 
may wish to take issue with me. In any 
event, | hope that I have provoked 
some thought that may lead to ultimate 
benefits. 

In the development of a freeway the 
first determinations to be made are, 
which intersecting facilities are to be 
terminated or rerouted, which are to 
have grade separations without ramps, 
and which are to be provided with 
interchanges. Conclusions regarding 
these are a part of overall planning, 
location, and design. 

At a meeting in Atlanta some four 
years ago, the design engineer for one 
of the leading highway departments 
said that if he could send his top de- 
signers into the field to establish the 
location and preliminary layouts for 
interchanges, and then have the loca- 
tors connect up the successive inter- 
changes, he believed he would obtain 
better freeways. Perhaps this gentle- 
man was indulging in a bit of exag- 
geration, but he succeeded in making 
the point that interchanges are of pri- 
mary importance and must receive 
careful attention in establishing a free- 
way location. 

At the other end of the scale is the 
engineer who establishes a fine loca- 
tion for the through roadways and 
then “tacks on” an incongruous ar- 
rangement of ramps hardly worthy of 
the name “interchange,” but which 
nevertheless affords the only means by 
which traffic can enter or leave the 
freeway. This approach has no place 
in our Interstate System program. 

Now, let’s move on to some of the 
specific features of freeway design. I 
shall hit some of the high spots based 
on accepted design principles, and in 
addition offer some of the observations 
made by the Special Freeway Study 
and Analysis Committee of the Ameri- 
can Association of State Highway Of- 
ficials. This Committee observed op- 
erations on hundreds of miles of free- 
ways across the country during the last 
four months of 1959. Their report has 
now been published by AASHO as an 


informational guide. 
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The Committee found that, where 
major design items were of a high 
order, geometric elements were prop- 
erly designed, and adequate operation- 
al controls were exercised, smooth traf- 
fic flow was being obtained even on 
facilities carrying volumes up to rates 
of 2,000 vehicles per lane per hour, 
and with low accident experience com- 
pared to facilities built to lower stand- 
ards. Where traffic difficulties were ex- 
perienced, it generally was due to dis- 
ruption of smooth flow by such items 
as improperly designed ramp termi- 
nals, short weaving sections, too close 
spacing of entrances and exits, abrupt 
decrease in number of lanes, and in- 
effective marking and signing. These 
were manifested by driver hesitation 
and other erratic driver behaviors in 
merging with and emerging from the 
through traffic streams when operating 
at high volumes, and by the resulting 
traffic concentrations. 

The desirability of above-minimum 
designs, where disproportionate costs 
are not involved, is obvious. This ap- 
plies both to facilities on which ca- 
pacity volumes are expected and those 
with anticipated low volume high-speed 
conditions under which the rate of the 
more severe types of accidents gen- 
erally is higher. 


Interchanges 

The location of interchanges and the 
selection of interchange type are of 
the utmost importance. The spacing of 
interchanges is a determination of de- 
sign to fit traffic needs. 

In rural areas interchanges will be 
a few miles apart or many miles apart 
depending upon the traffic demands, 
the network of other roads, and com- 
pelling public needs. In all cases, jus- 
tification is a “must.” 


In urban areas we must give weight 
to additional considerations in order 
to assure proper circulation of traffic 
on the arterial and local streets of the 
city affected by traffic turning to and 
from the freeway. To do otherwise may 
concentrate interchange traffic at one 
or a few locations in such volumes 
that serious disruption of traffic on 
both the local streets and the freeway 
can result. 


Distribution among several streets 
rather than concentration on one or 
two would seem to be preferable, pro- 


vided: 
(1) space is available and conditions 


are amenable for proper design of the 
interchange turning roadways. 


(2) sufficient length is available 
along the freeway for proper entrances 
and exits. 

(3) sufficient length is available for 
installing signing and marking for 
smooth and proper traffic operation, 
and 


(4) sufficient length is available for 
effecting needed transition between 
freeway and street operation, and ac- 
commodating traffic destined for or 
coming from the freeway on adequate 
local facilities. 


Let me emphasize the use of the 
word “length” in the enumerated pro- 
visos. Lack of attention to this element 
will lead to too-frequent interchanges, 
which in turn would encourage free- 
way use by short-distance traffic which 
can block normal freeway travel by 
overloading certain sections or increas- 
ing entrance and exit movements. 


The type of interchange selected for 
any specific location will vary from 
the simple diamond to the fully direc- 
tional interchange. Diamonds are par- 
ticularly appropriate in rural areas 
and for locations in urban areas where 
the cross streets are adequate for the 
combined through and turning traffic, 
and the facilities for storage, as on 
ramps or frontage roads, are adequate, 
and the traffic control fits the needs of 
traffic. In urban areas many diamond 
type interchanges have been operating 
efficiently with high volumes of turn- 
ing traffic. The intersection of the ramp 
and the cross street can be signalized 
just as any other intersection along the 
surface facility, provided reasonable 
spacing can be obtained. 


Where additional capacity must be 
developed at the intersection of a ramp 
and a cross street, it may be accom- 
plished by (1) additional lanes on the 
cross street or the ramp or both, (2) 
separate right or left turn lanes, (3) 
other channelization, and (4) specially 
designed traffic signal control and se- 
quencing. 

Particularly adaptable in urban 
areas is the split diamond design. In 
this arrangement each pair of ramps 
is connected with one of two parallel 
and usually adjacent streets. Additional 
advantage is gained from the opera- 
tion of the two streets as a one-way 
pair. 

Diamond interchanges have many 
advantages. They require a relatively 
narrow band of right-of-way; traffic 
can enter and leave the freeway at rel- 
atively high speed; left-turning ma- 
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neuvers entail little extra travel dis- 
tance; signing is no problem; and op- 
eration is easy, since no sense of con- 
fusion is created in the driver’s mind. 


The two-quadrant interchange, in- 
volving a partial cloverleaf, has appli- 
cation in some cases where site con- 
ditions warrant. However, this type 
has the same limitations as a diamond 
insofar as left turns at the crossroad 
are concerned, and is generally in- 
ferior to the diamond from the stand- 
point of operation and the effect on 
the separation structure. 

The cloverleaf is the only 4-leg, 
single structure pattern without termi- 
nal left turns at grade. It has applica- 
tion primarily in suburban and rural 
areas at major crossroads where left 
turns at grade cannot be accomplished 
easily and safely. The crossroad should 
always be a divided highway through 
the interchange area. The cloverleaf is 
costly in right-of-way, construction, and 
in travel distances required for left 
turning traffic. The weaving maneuvers 
and limited traffic capacity of the area 
between adjacent loops are distinct 
problems, sometimes requiring the ad- 
dition of collector-distributor roads. 
The cloverleaf is difficult to sign, par- 
ticularly one without collector-distrib- 
utor roads, and is more confusing to 
drivers than is the diamond. 

Interchanges at intersections of two 
freeways nearly always involve some 
directional or semidirectional ramps. 
The conventional cloverleaf is rarely 
adaptable, except possibly those with 
collector-distributor roads. Interchang- 
es between two freeways require indi- 
vidual design to fit the volume and 
pattern of turning movements. The 
layout preferably should be devoid of 
weaving. Auxiliary connections to the 
local road or street system generally 
should be omitted to avoid too complex 
a layout. They should be well removed 
from the major interchange, but where 
this is not feasible, and certain local 
connections are essential, collector-dis- 
tributor roads may be used to ad- 
vantage to reduce conflicts and weaving 
movements on the through roadways. 


In the design of an interchange, full 
traffic information and complete data 
on physical features of the site must 
be available and must be fully utilized. 
As the complexity of the interchange 
increases, so will the number of al- 
ternate layouts that should be prepared 
and considered. Each design should be 
tested for capacity and operation, ad- 
justed, and tested again. This pro- 
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cedure may sound laborious and time- 
consuming, but it is essential to good 
design. However, short-cuts should be 
used through preparation of single-line 
sketches. By this method many ob- 
viously unsatisfactory schemes can be 
eliminated from consideration without 
preparing more detailed layouts. 


Uniformity of pattern and its effect 
on operation of interchanges along a 
route should be considered, particu- 
larly in urban areas. A dissimilar ar- 
rangement of exits between successive 
interchanges, such as an irregular se- 
quence of right and left off-movements, 
causes confusion, slowing down on 
high-speed lanes, and forced weaving. 
However, in the case of an occasional 
interchange with another expressway 
or freeway, where some of the turning 
movements assume the nature of 
through movements, uniformity with 
other changes on the route is not as 
important as providing natural, direc- 
tional and adequate paths with a mini- 
mum of decisions to be made by the 
driver. 

Each section of freeway that includes 
a series of interchanges or a succession 
of exits and entrances should be tested 
for operational characteristics of the 
route after the preliminary design for 
each interchange is completed. The test 
is an evaluation of the section for ease 
of operation and for route continuity 
from a driver’s point of view. A route 
may be tested by isolating that part 
of the plan for each path and examin- 
ing it only with regard to other parts 
of the layout which will affect a driver 
on the path being tested. Viewing an 
entire plan, as it might be seen from 
the air, may give an impression of 
complexity because of the number of 
exits, entrances, and ramps and struc- 
tures, which actually is not complex 
to a driver who sees only the path he 
is driving. Or. the other hand, certain 
weaknesses of operation may not be 
evident on an overall plan but will be 
revealed in testing a single travel path. 


Such an analysis indicates whether 
or not there is likely to be confusion 
because of exits and entrances too close 
together or interference because of suc- 
cessive weaving sections. It should 
show also whether or not the path is 
clearly defined, if it is feasible to sign 
the facility properly, and if major or 
overhead signs are required and where 
they may be placed. The test might 
show that the path is easy to travel, 
direct in character, and free from sec- 
tions that might confuse drivers. Or, 


it may show that the path is sulliciently 
complex and confronted with disturb. 
ing elements so as to require adjust. 
ment or radical change in design. 


Ramps 

The principal interference with the 
smooth flow of traffic on a freeway is 
the entering and leaving traffic and the 
manner of its merging and emerging, 
However, smooth flow is not disrupted 
where the design of turning roadways 
and exit and entrance terminals is fully 
adequate, and where spacing between 
ramp terminals is sufficient to enable 
drivers to adjust their driving to the 
conditions. Interference is caused chief. 
ly by abrupt, inadequate entrance ramp 
design, ramps too close together, and 
hesitation on the part of entering 
drivers. 

An important consideration in en- 
trance ramp terminal design is visibil- 
ity: Ability by through drivers to see 
entering traffic and ability by entering 
drivers to see the merging situation 
and the opportunities for entering the 
through traffic lanes. 

Where visibility is poor, entering 
drivers frequently slow down or stop 
and are generally unable to use the 
available short gaps in the through 
traffic. Accidents, particularly the rear- 
end type, occur on the ramp when an 
entering driver makes a false start and 
then applies his brakes when more 
through traffic in the outer lane comes 
into view. 


Entrance ramps at the merging nose 
ordinarily should be one lane wide, 
with sufficient shoulder width to enable 
the passing of a stalled vehicle. Where 
the volume of entering traffic exceeds 
the capacity of one lane, the design 
required is that for a major junction. 

The AASHO Committee recommends 
that the merging nose be offset from 
the edge of the through lanes, prefer- 
ably by the width of shoulder, and that 
the area between the through lanes and 
the entrance ramp beyond the nose be 
a flush surface unobstructed by bar- 
riers or curbs. 

Entrance ramp terminals should be 
designed so that entrance and merging 
can be accomplisned at high speed, 
with a flat entrance angle of about 
50:1. A flush shoulder should flank 
the merging area and join with the nor- 
mal shoulder adjacent to the through 
lanes. There should be no curbs of any 
kind where the merging area ends on 
the shoulder. 

No signs are necessary except in 
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those cases where tight conditions limit 
visibility. Pavement marking should 
consist of the lane lines of the through 
pavement, a solid line adjacent to the 
ramp lane extending a short distance 
beyond the nose, and a dashed line 
extending from the solid line (1) for 
half the length of the full width lane 
in the case of a parallel acceleration 
lane, or (2) for a length not extending 
beyond the point where a tapered ac- 
celeration lane becomes 11 feet wide. 


Exit ramp terminals should be de- 
signed so that (1) there is a clear cue 
to the driver that this is a point of de- 
parture from the through lanes, and 
(2) the act of leaving the through 
lanes can be accomplished without 
slowing down, the deceleration being 
accomplished on the turning roadway 
or on a parallel deceleration lane after 
leaving the through traffic lanes. 


The clear cue is provided by a defi- 
nite change, such as a definite angular 
departure rather than a very gradual 
curve which might entice the through 
driver into the ramp. A high-speed 
exit is best provided by a flat angle 
of 4 or 5 degrees. A parallel additional 
lane combined with a flat angle exit 
may be desirable under heavy volume 
conditions. This will provide a clearer 
view of the ramp and signs, and will 
provide space clear of the through 
lanes for those drivers who decelerate 
in advance of the ramp takeoff point. 
This should not be the only means for 
decelerating, however, for many driv- 
ers will turn at high speed directly into 
the turning roadway. 

The exit nose should be offset from 
the edge of the through lanes some 10 
to 12 feet to enable an occasional ve- 
hicle, which has inadvertently left the 
through lanes, to return to them with- 
out disrupting through traffic. The 
pavement, or the full-width paved 
shoulder, should extend some distance 
beyond the nose, and in no case should 
any curbs encroach on the shoulder in 
this area, in order that the recovery 
maneuver can be accomplished without 
difficulty or hazard. The nose should 
also be offset 3 or 4 feet from the nor- 
mal ramp lane. 


A flat angle of 4 or 5 degrees com- 
bined with the nose offsets will provide 
a sufficiently long and wide neutral 
area in advance of the nose. This area 
should be well defined by pavement 
marking, but there are conflicting 
opinions as to the necessity for con- 
trasting pavement or surface roughen- 
ing in this neutral area. 
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Except for major fork treatments, 
exit ramps should provide for one lane 
movement, with storage, if needed on 
the ramp, provided by widening the 
ramp beyond the nose. 

There must be sufficient length of 
ramp between the nose and the cross- 
road to accommodate the required 
speed change. And, where an exit ramp 
joins an adjacent roadway before 
reaching the crossroad, and traffic is 
not well below capacity, there should 
be sufficient length and width between 
the junction and the crossroad to ac- 
commodate weaving movements and 
storage. 

Sight distance is always important. 
Ramp profiles should be designed in 
combination with the horizontal align- 
ment so that sight distance will not be 
restricted. For example, at an exit 
terminal to a descending grade a hori- 
zontal curve ahead should not appear 
suddenly to a driver using the ramp. 
Also, any delay or stack-up on the 
ramp should be visible to following 
drivers well in advance. 


Cross Section Elements 

Lanes 12 feet wide are accepted as 
standard for the through traffic lanes 
of a freeway. Although some facilities 
have been constructed with certain 
lanes slightly wider, there is not sufh- 
cient evidence of the need for more 


than the 12-foot width. 


Shoulders on the right should have 
10 feet of usable width, preferably 
paved, flush with the through pave- 
ment. Any curbs needed for drainage 
should be placed at the outer edge of 
the shoulder, in order that traffic mak- 
ing emergency stops can move off the 
trafic lanes at high speed. 

Use of the paved shoulder as a 
through traffic lane should be discour- 
aged by through traffic lane edge strip- 
ing, use of contrasting color and tex- 
ture, and in special cases by diagonal 
marking or roughening of the shoulder. 


Paved shoulders should also be pro- 
vided on the left. For 4- and 6-lane 
facilities, the paved width should be 
3 or 4 feet, while on an 8-lane section 
up to 10 feet of usable width is in 
order. The left shoulders also should 
be flush with the through pavement. 


I believe that everyone is aware of 
the desirability of wide medians, which 
reduce headlight glare, are more pleas- 
ing to drive, and offer a “landing spot” 
in an emergency. But liberal widths 
are not always obtainable at a reason- 
able cost. The important thing is that 


medians be designed. In areas of rela- 
tively inexpensive right - of - way, the 
median width should be varied and 
each roadway designed separately both 
in alignment and profile. In areas of 
costly right-of-way, narrower dimen- 
sions are necessary, but maximum at- 
tention should be given at the design 
stage to the optimum use of the right- 
of-way, in relation to partial or total 
takings of successive parcels, to ac- 
commodate the several elements that 
make up the total cross section di- 
mension. 


Signing, Marking, and Delineation 

There is one element of freeway de- 
sign that, in past years, did not receive 
proper attention. | am speaking of 
signing. The signing of a freeway is 
an appropriate part of design, and can 
very well control the design. Clarity 
of paths to be followed, safety, and 
efficiency depend largely on proper 
signing. With today’s increased traffic 
volumes, higher vehicular speeds, and 
sometimes complex interchanges, the 
problem of helping the motorist find 
his way is becoming more and more 
difficult. Fortunately we now have the 
AASHO Manual for Signing and Pave- 
ment Marking of the National System 
of Interstate and Defense Highways. 
The intelligent application of the pro- 
visions of the Manual and its revisions 
and interpretations is producing de- 
signed signing and marking, and will 
provide throughout the country the 
uniformity that has been needed for 
such a long time. 


In the past few years tremendous 
progress has been made not only in 
the construction of miles of freeway, 
but also in the planning and design 
techniques. We have had the oppor- 
tunity to observe the good and bad 
features of facilities under varying op- 
erating conditions. We are designing 
and building freeways that incorporate 
the best of what we have learned thus 
far. Research is being done, and more 
will be carried out in the future. Steady 
progress and constant improvement are 
evident everywhere. 


Through the combined efforts and 
cooperation of capable administrators, 
highway engineers, traffic engineers, 
planners, researchers, and an informed 
and understanding public, the traffic 
facilities that are so vital to the safety 
of our people and the economy of our 
Nation will be built, and they will be 
built in true American style—the very 


best. 
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Traffic Distribution Forecasts — 


Highway and Transit 


; ees IS growing evidence of the 
need for more thorough and definitive 
methods to predict the distribution of 
total person-trips within a metropoli- 
tan area as between highway and trans- 
it networks. As metropolitan areas 
grow in importance in the American 
economy and their transportation prob- 
lems become more complex, it becomes 
necessary to estimate with greater an- 
alytical resource the effects which var- 
ious types and extents of public transit 
facilities might have on transportation 
planning and traffic volumes in such 
areas. One of the areas where the need 
for such research has recently been 
strong is the San Francisco Bay Area. 

In 1957 the California State Legis- 
lature created the San Francisco Bay 
Area Rapid Transit District. The Leg- 
islature charged it with the task of 
developing and putting into operation 
a system of interurban regional rapid 
transit for the five central counties of 
the Bay Area. The formation of this 
District was the logical outcome of 
the work of its predecessor body, the 
San Francisco Bay Area Rapid Transit 
Commission, which conducted exten- 
sive engineering and other fact-finding 
studies in 1952-1956. The engineering 
report, entitled “Regional Rapid Trans- 
it” and submitted to that commission 
in 1956 by Parsons, Brinckerhoff, Hall 
and Macdonald, formed in large part 
the basis for the scope and mission of 
the rapid transit facilities currently 
being studied by the District’s engi- 
neering consultants. Parsons Brincker- 


hoff-Tudor-Bechtel. 


The five-county regional rapid trans- 
it system under study at the present 
time includes as its principal link a 
two-track, subaqueous Transbay Tube 
between downtown San Francisco and 
Oakland. From this basic link, inter- 
urban rapid transit lines would extend 
to Richmond, Concord, and Fremont 
on the east side of the Bay. down the 


Peninsula to Redwood City and Moun- 
tain View, and to Ignacio in Marin 
County. The initial system recommend- 
ed by the engineering consultants is 
shown in solid lines in Figure 1. It 
falls within the estimated borrowing 
capacity limits of the District and con- 
tains 98 double-track route-miles cost- 
ing $922,000,000 at current price lev- 
els. When the Transbay Tube link is 
excluded from this estimate, since it 
would be financed by tolls from the 
Bay Bridge, the recommended system 
would cost $794,000,000 at 1960 levels. 


Important in these studies, prelimi- 
nary reports of which were submitted 
to the Transit District in May and 
June of 1960, is the prediction of the 
volumes of passenger trafic which will 
be attracted to its several routes. These 
patronage estimates are important not 
only to the justification for and financ- 
ing of the system but also to its extent, 
functional design, detailed plan of 
scheduled service and day-to-day op- 
eration, and the expense estimate for 
such operation. Until fairly recently, 
techniques for predicting the distribu- 
tion of metropolitan trafic between 
highway and transit facilities have suf- 
fered from a lack of both systemati- 
cally organized field data and the type 
of correlation analysis which must be 
performed on such data to develop 
scientific and effective forecast tech- 
niques. Oftentimes, reliance has of ne- 
cessity been placed on hypothetical 
transit diversion curves based largely 
on earlier research studies to predict 
the distribution of vehicular traffic be- 
tween old and new highways. 

In 1956 and 1957, however, an in- 
vestigation of these modal distribution 
forecast techniques was made by the 
Cook County Highway Department in 
its “Chicago Transportation Usage 
Study.” Instead of relying on a single 
diversion curve applied to most or all 
types of trip, as has often been the 
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practice in the past, the Chicago study 
divided the total trips under study into 
such categories as: oriented or non- 
oriented to the Chicago central busi- 
ness district; work or non-work in pur- 
pose ; auto-essential or transit-essential, 
as well as the large pool of discretion. 
ary trips not irrevocably oriented to 
either the automobile or transit. In the 
Chicago study, also, cost-ratio as well 
as time-ratio were studied as measures 
to produce diversion curve graphs. 
This research was valuable in produc- 
ing a new transit diversion curve to 
be specially applied to work trips to 
the C.B.D. and outlying areas, where 
choice existed between transit and auto 
transportation (Curve 2 in Figure 2). 
A second curve was developed for ap- 
plication with work trips to the C.B.D. 
only, where a similar choice in mode 
existed (Curve 3 in Figure 2). This 
research was based on a limited num- 
ber of field trip samples. A broader 
base of observed data and added study 
of mode-influencing factors could con- 
firm and further strengthen the foun- 
dation of this valuable research for ap- 
plication in other metropolitan areas. 


Basis for Bay Area Study 


An investigation of rapid transit 
trafic diversion was undertaken in 
1954 and 1955 for the estimates in- 
corporated in the engineering report 
to the former San Francisco Bay Area 
Rapid Transit Commission. The more 
elaborate diversion research studies 
completed in the current District en- 
gineering program and described in 
this paper are in part based on this 
earlier work. The basic field data con- 
sists of the roadside and mass transit 
origin-destination surveys conducted in 
the spring of 1954 throughout the Bay 
Area for the rapid transit project. Also 
available from these surveys were fac- 
tual data on Bay Area transit and auto 
travel times, costs, and distances, as 


This paper received an honorable mention in competition for the 1960 Past President’s Award of the Institute of Traffic Engineers. 
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EXPLANATION OF CURVE NUMBERS 
For Graph of Selected Transit and Highway Traffic Diversion Curves 
Developed in Studies by Others 





Curve’ Line 


No. Svmbol Curve Developed By 


RBATYPtD 


Washington, D. C. Mass Trans- 
portation Survey 


Chicago 
Study 


Transportation Usage 


Chicago 
Study 


Transportation Usage 


San Francisco 
Technical 


Transportation 
Committee 


Southern 
Transit 


New Jersey 
Study 


Metropolitan Toronto Planning 
Board & Toronto Transit Com- 
mission 


Rapid 


Metropolitan Toronto Planning 
Board & Toronto Transit Com- 
mission 

HIG 


U. S. Bureau of Public Roads 


American Assn. of State High- 
way Officials 


American Assn. of State High- 
way Officials 
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Year 


TRANS 


1953 


1957 


1957 


1959 


1959 


1958 


1958 


To Be Used With 


LC 


Non-Oriented Trips of all Types Potentially 
Divertible to R. T. 


Non-Oriented Work Trips to & from C.B.D. 
& Outlying Areas 


Non-Oriented Work Trips to & from C.B.D. 
Only 


All Trips of Interest to Local San Francisco 
R.T. to C.B.D. (All Orientations, All Times 
of Day, All Purposes) 


All Trips of Interest to Southern New Jer- 
sey R.T 


Peak Period Transit Trips of 
Divertible to Local R. T.* 


all Types 


Offpeak Period Transit Trips of all Types 
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* The two Toronto curves (6 & 7) are time-differential (time-saved) curves, rather than time-ratio. 
Therefore, the only plottable points are at 1.0 time-ratio (zero time-differential). 


Figure 2 


Within the nine counties of the Bay 
Area which were covered in the 1954 
O-D surveys, there exists a section or 
corridor of particular significance as 
a laboratory for diversion percentage 
research. This corridor lies between 
San Francisco and San Jose on the 
Peninsula and is hemmed in by the 
Bay to the East and by the spine of 
hills down the center of the Peninsula 
to the West. It is shown on the Bay 
Area map (Figure 1). Within this 
heavy-volume interurban traffic corri- 
dor there existed in 1954 reasonably 
good highway facilities, including the 
Bayshore Freeway, and, by traditional 
concepts, reasonably good interurban 
transit service provided by the South. 
ern Pacific commute trains and com. 
plemented by an extensive network of 
Greyhound bus routes. The quality of 
service offered by these interurban 
transit facilities was the closest ap- 
proach in the Bay Area to the service 
which would be offered by the pro- 
posed regional rapid transit system. 
The Peninsula corridor laboratory, 
with its high trip volumes, hemmed-in 
area, and reasonably balanced highway 
and transit facilities, offered a unique 
and valuable basis for study of the 
various factors which influence the dis- 
tribution of regional interurban travel 
between highway and transit. All told, 
from the field interview surveys, some 
14,797 automobile and transit inter- 
views were obtained for trips through 
the Peninsula corridor and of interest 
in this research. When expanded to 100 
per cent of the volume involved, these 
interviews represented approximately 
200,000 weekday interurban highway 
and transit trips through the Peninsula 
corridor. 


Mode- Influencing Factors 


A great variety of factors directly 
or indirectly influence the allocation 
of person-trips between highway and 
transit within metropolitan regions. A 
number of these factors are relatively 
intangible and/or have never been 
systematically collected as field data. 
Nevertheless, the factors which appear 
from study most crucially to affect di- 
version are normally measured in field 
transportation surveys and were avail- 
able for this research. It was possible 
to divide the trip data by work, shop, 
home, and other purpose; by peak and 
off-peak periods; by mode and direc- 
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tion of travel; by O-D pattern, and 
particularly by whether trips have 
either or both terminals in a major 
downtown area. Bay Area auto and 
transit travel time, cost, and distance 
data were available for each zone-to- 
zone movement under study. Data on 
auto-registration, personal income, and 
other mode-influencing factors were 
also available for groups of zones in 
the study area. It was, therefore, pos- 
sible not only to divide the trips of 
interest into the separate categories 
mentioned above, but also to test each 
category by such various methods of 
measurement as time-ratio, time-differ- 
ential, cost-ratio, cost-differential, time- 
cost-ratio, distance-ratio, and distance- 
differential. 


Preliminary Diversion Graphs 


Despite the large interurban traffic 
volumes of interest in the Peninsula 
corridor, a number of the trip cate- 
gories just enumerated contained too 
few trips to be statistically stable for 
research. After their exclusion, 113 
preliminary diversion graphs were pre- 
pared with valid trip volumes. The 
vertical axes of these graphs are label- 
ed “Per Cent of Total Person-Trips 
Using Public Transit” and the hori- 
zontal axes are calibrated to the par- 
ticular ratio or differential measure- 
ment being applied. It was determined 
to be statistically valid first to group 
the data for each graph by ratio or 
differential increments, rather than in- 
itially to plot the scatter of points rep- 
resenting each zone-to-zone movement 
involved. The plotted grouped data 
points on each graph were connected 
by straight lines to form a rough 
“curve” which was then initially re- 
viewed to determine the general degree 
of validity, usefulness, and correlation 
thereby suggested. This review of the 
preliminary diversion graphs showed 
that a large number of the combina- 
tions of trip categories and ratio or 
differential measurements could not 
yield valid and useful results for modal 
traffic distribution forecasts because of 
the shape, slope, range, and position 
of the plotted curves. 


A rating system was devised selec- 
tively to eliminate those graphs of no 
apparent further value in the study. It 
was not surprising, for example, to 
find that trips with shopping as their 
purpose constituted a very small per- 
centage of the total trips under study; 
the graphs involving such trips often 
reflected irregularities arising from the 
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small volumes of available data. Rela- 
tively few long-length interurban met- 
ropolitan trips appeared to have shop- 
ping as their primary objective, es- 
pecially since the average length was 
around 16 miles for the trips under 
study in the Peninsula corridor. 


Such measurement bases as cost-dif- 
ferential, distance-differential, distance- 
ratio, time-differential, and degree of 
auto ownership, offered curves of very 
limited or negligible validity, useful- 
ness, and correlation by visual inspec- 
tion. Measurement of trip data by cost- 
ratio offered somewhat improved but 
still relatively invalid and unusable re- 
sults, principally because transit fares 
and trip costs often were in the same 
general range as comparable trip costs 
by automobile. Measurement by per- 
sonal income levels produced a rela- 
tively acceptable curve, but it was 
readily recognized that it would be 
most difficult to predict future relative 
income relationships for the various 
sections of the Bay Area, as well as 
to adjust the derived curve for esti- 
mated future effects of inflation. In 
some cases measurement by time-cost- 
ratio yielded curves of quite reasonable 
shape, slope, range, and position, often 
equaling or approaching the quality of 
curves obtained by time-ratio. How- 
ever, the curves which offered gener- 
ally the most reasonable results were 
those obtained through measurement 
by time-ratio. In the 1957 Chicago 
Transportation Usage Study, previous- 
ly referred to, time-ratio and cost-ratio 
were the only ratio-differential meas- 
urements reported on, and cost-ratio, 
as shown in Graph Nos. 4 and 5 of 
that report, did not yield a range or 
position on the diversion graph, which 
would suggest strong applicability in 
the Bay Area modal traffic distribution 
forecasts. Measurement by time-cost- 
ratio, if it is to be used in estimating 
rapid transit traffic, involves measure- 
ment of travel cost as well as travel 
time between each pair of traffic zones, 
and hence considerably greater data 
collection and computation than does 
the simpler measurement of time-ratio. 
In view of the above evidence from the 
preliminary graphs, further study and 
analysis were restricted to the graphs 
involving time-ratio. 


The use of time-ratio as the meas- 
urement basis in this study is predicated 
on the assumption that transit and auto 
travel costs will be approximately 
equal for most movements of interest. 
Were this not to be the case, the cost 


factor would have to be incorporated 
in the diversion curves to be used, since 
significant differences in travel cost 
obviously have an important influence 
on modal traffic distributions. The fare 
structure for the rapid transit system 
has been set so that, for the great 
majority of movements of interest, 
travel by this mode will cost approxi- 
mately as much as the out-of-pocket 
per-person cost of the same movement 
by automobile. Had cost-ratio or cost- 
differential been used as the basis of 
measurement, a majority of the trips 
of interest would therefore have had 
a cost-ratio approaching 1.0 or a dif- 
ferential approaching zero. Time-ra- 
tios, on the other hand, cover a rela- 
tively wide range of values and thus 
offer a more stable basis for predicting 
modal traffic distributions. 


Time, cost, and distance calculations 
in this study included the effect of all 
portions of each trip between initial 
origin and ultimate destination for 
both auto and transit travel. Thus, for 
trips made by transit, the element of 
travel to and from the stations or stops 
was considered along with travel on 
the transit system itself. 


Semi-Final Diversion Graphs 


From the preliminary group of 113 
graphs, 19 involving time-ratio and, 
in the aggregate, covering all trips of 
interest in the Peninsula corridor, were 
selected as semi-final graphs for fur- 
ther refinement. It will be remembered 
that the semi-final graphs showed a 
series of grouped data points linked by 
straight lines, the points representing 
trip data grouped about small incre- 
ments of time-ratio. The resulting 
“curve,” merely a series of straight 
lines connecting the data points, indi- 
cated the general shape, slope, range, 
and position of the traffic diversion 
curve developed for the particular trip 
category shown on that graph. At this 
stage it was necessary to formalize or 
refine the rough curve into a smooth, 
trended curve extending over the ef- 
fective time-ratio range from approxi- 
mately 0.0 to upwards of 3.0. In some 
studies the smoothing or formalization 
of the diversion curves yielded by the 
graphic data is accomplished by fitting 
by eye. More commonly, however, re- 
gression equations are employed to 
formalize the final curves. In the last 
analysis, this merely involves trans- 
ferring the kind of judgment involved 
in eye-fitting a smooth curve to a math- 
ematical expression which will, in place 
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of the eye, formally express the final 
trended curve. 

Several types of mathematical formu- 
lae were investigated for this purpose. 
An inspection of the data upon which 
the diversion studies were based indi- 
cated that a Gompertz exponential 
curve in most cases would give a bet- 
ter fit than other types of growth 
curves. The Pearl - Reed, or logistic, 
curve was considered but not adopted 
because its shape proved to be unsuit- 
able. The Pearl-Reed Curve approaches 
its asymptotes more gradually than 
does the Gompertz Curve and hence is 
flatter at the extremes; for this reason 
it tended to give a poorer representa- 
tion of the actual data. A subordinate, 
but cogent, objection to use of the 
Pearl-Reed Curve was that the mathe- 
matical manipulations in the computa- 
tion of the curve equation involved 
raising the Y values to higher powers. 
Since the Y values were expressed as 
reciprocals (decimals), this process re- 
duced them to such infinitesimal pro- 
portions that they become unusable. 
The plotted grouped data of these 19 


time-ratio diversion graphs exhibited 
a shape and slope similar to a mir- 
rored or reversed Gompertz Curve. In 
order to adapt the standard form of 
the Gompertz Curve exponential for- 
mula to the subject matter, the recip- 
rocals of the time-ratios were calcu- 
lated for application with that standard 
formula. 

The resulting diversion curves were 
tested as to degree of association by 
index of correlation and as to vari- 
ability of plotted data about the re- 
fined curve by standard error of esti- 
mate. For the curves involving trip 
data of greatest importance to rapid 
transit travel estimates, (such as peak- 
period work trips and C.B.D.-oriented 
trips) correlation indices against 
grouped data of higher than 0.9 were 
generally obtained. Had these correla- 
tion indices been calculated against in- 
dividual scattered points, each repre- 
senting a single zone-to-zone move- 
ment, such indices would, of course, 
have been lower. However, there ap- 
pears to be some evidence to suggest 


that measuring correlation against 


TABLE 1 
RESEARCH IN MODAL TRAFFIC DISTRIBUTION FORECASTS 
Semi-Final Transit Traffic Diversion Curves 
Developed by Regression Analysis 
and Tested for Correlation and Variability 


(Measurement Basis: 


Trip- 
Terminal 
Orientation 


For Use 
With Basic 
Trafic Data 


Diversion 
Curve Graph 
Number 


| 1 
I 2-2A 
I 3 
I 4 
I 5A 
] 6-6A 
I 7 
I 8 


II 
II 
I] 


III 
Iil 
iit 
iil 
Ill 
Il 


9 
9A 
9B 


10 
10A 
10B 
11 
11A 
11B 


LEGEND 


—-Regional (non-integral) Bay Area O-D data 
obtained in 1954 and updated in 1959 
A.A.W.D. 

Internal San Francisco and Internal East 
Bay O-D data obtained in 1946-7, checked 
and updated to 1959 A.A.W.D. 

1975, A.A.W.D. Regional Bay Area Synthe- 
tic O-D data developed in Gravity Model 
Analysis in 1959. 


Bees. BAwBmemManr 


ZOwWAOS 


Time-Ratio ) 


Time and 
Direction 


of Travel 


Trip 


Purpose 


W 
O 
Ww 
O 
v 
O 
Ww 
O 


P 
P 


AmAAmAD AA 


C —For trips with one or both trip terminals 
in the major C.B.D. of San Francisco and/ 
or Oakland. 
For trips with 
locations. 

Total (or All) 

—Work 
Other 
Peak-period peak-direction travel. 

—Non-peak-period-peak-direction travel. 
24-hour travel 


both terminals in other 


WOVOSH Z 


grouped data plotted to rather small 
increments of time-ratio should, when 
all factors are considered, have statis- 
tical validity. 


Origin-Destination Data 


Table 1 lists the 17 consolidated 
semi-final graphs from which diversion 
curves were developed by regression 
analysis and tested for correlation and 
variability. It was necessary to develop 
such a variety of curves because the 
total of the rapid transit traffic assign- 
ments involved three sets of Bay Area 
O-D data, each in somewhat different 
tabular form with respect to break- 
down by categories of trip. In addi- 
tion, some of the curves were devel- 
oped as guides in checking the validity 
of all of the curves employed in a sin- 
gle set of traffic data. Eight of the 
semi-final curves were associated with 
the regional O-D data collected in the 
1954 Rapid Transit Commission study, 
where such breakdowns as_peak-off- 
peak, work-other purpose, and C.B.D.- 
Non-C.B.D. were readily available. 
Three of the semi-final curves were 
associated with the internal trips made 
solely within San Francisco or solely 
within the ten East Bay cities. These 
trip data were obtained, not from the 
1954 field surveys, but by a compre- 
hensive updating of the 1946-47 
Bay Area Metropolitan Traffic Survey. 
These data were not divided in the 
available tabulations by either pur- 
pose of trip or time of day. The only 
diversion curve separation which could 
be made for these trips was whether 
or not they involved one or both trip 
terminals in the San Francisco or Oak- 


land C.B.D.s. 


The basic Bay Area O-D data dis- 
cussed so far were obtained from the 
1947 and 1954 field surveys and care- 
fully updated as part of the District’s 
rapid transit study to the 1959 annual 
average weekday level. It was recog- 
nized, however, that in particular the 
rapidly growing peripheral sections of 
the Bay Area would experience consid- 
erable shifts in the patterns of its 
regional interurban traffic by the time 
the rapid transit system had experi- 
enced a period of seasoned operation. 
Accordingly, the target year 1975 was 
selected for a synthetic origin-destina- 
tion survey of regional interurban 
trips within the five central Bay Area 
counties to be served by the Rapid 
Transit District. A mathematical grav- 
ity model was developed, tested against 
1954 O-D patterns, and then employed 
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to predict the generation and distribu- 
tion of regional traffic volumes between 
various cordoned sections of the Bay 
Area. The 1975 O-D trip forecasts 
were in terms of two trip purposes: 
commuter and all-other. The remain- 
ing six of the 17 semi-final diversion 
curve graphs, cited above, were de- 
veloped to predict 1975-level rapid 
transit trafic diversion from this base 
of synthetic O-D trips, as an intermedi- 
ate step in projecting such traffic for 
future periods. 


Development of Final Curves 


At this stage, the semi-final diver- 
sion curves were subjected to several 
progressive stages of testing, consoli- 
dation, and refinement before actual 
application in the traffic assignments. 
Because of basic similarity between 
several of these curves and the fact 
that certain of them had been devel- 
oped for checking purposes only, con- 
siderable consolidation could now be 
effected, in order to limit further study 
to those curves actually to be employed 
in traffic diversion. Four curves emerg- 
ed for use with updated 1959-level 
regional O-D volumes. Two curves be- 
came available for updated 1959-level 
internal San Francisco and East Bay 
0-D volumes. Four curves were se- 
lected for application with 1975-level 
regional synthetic O-D volumes. 


The first independent test of their 
validity was made by constructing sim- 
ilar diversion curves from traffic data 
in other principal regional corridors 
in the Bay Area, such as Marin to San 
Francisco, East Bay and Concord to 
San Francisco, regional movements to 
Oakland, and local East Bay move- 
ments to Oakland. In those cases where 
a valid basis for comparison with the 
Peninsula laboratory data existed, rea- 
sonable checks on the validity of the 
Peninsula diversion study were ob- 
tained. However, in most of the cor- 
ridors where such checks were per- 
formed, there were serious limiting 
conditions which precluded results in- 
dicating close comparability. In fact, 
the existence of these conditions was 
the reason why these other corridors 
had been excluded from the Peninsula 
study. Among the limiting conditions 
was the frequent occurrence of zone- 
to-zone movements of such small vol- 
ume (particularly of transit trips) that 
the stability of the statistical basis for 
such research was impaired. In addi- 
tion, the acute Bay Bridge traffic con- 
gestion, poor public acceptance of the 
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former Key System Transit Lines, and 
a history of drastic decline in the Key 
System’s Transbay patronage in the 
previous 15 years greatly limited the 
effectiveness of checks in the Transbay 
corridor of the validity of the research 
yielded by the Peninsula corridor. 


As a separate check, selected transit 
and highway diversion curves devel- 
oped in studies by others were plotted 
on a graph shown as Figure 2 herein. 
Included were transit traffic diversion 
curves developed in the Chicago Trans- 
portation Usage Study, as well as those 
developed and employed in _ recent 
studies in Washington, San Francisco, 
Southern New Jersey, and Toronto. 
The U. S. Bureau of Public Roads’ 
curve for predicting vehicular traffic 
on the Interstate System and the A.A.- 
S.H.O. curves for use with urban free- 
ways and urban major streets were 
also plotted. The semi-final diversion 


curves developed from the Peninsula 
study were plotted against the curves 
from these other studies as well as 
against the comparability check curves 
developed, as previously described, 
from observed data in sections of the 
Bay Area other than the Peninsula. 
Following these steps the process 
of finalizing the diversion curves to 
predict Bay Area rapid transit traffic 
could then be undertaken. It was borne 
in mind that the semi-final curves had 
been developed largely on the basis of 
1954 average weekday traffic in the 
San Jose-Peninsula-San Francisco cor- 
ridor but that the final curves would 
be applied to estimate rapid transit 
trafic throughout the Bay Area, each 
part of which would have somewhat 
different characteristics. Travel con- 
ditions by both automobile and transit 
within the Bay Area by the time the 
proposed rapid transit system is in 
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fully seasoned operation may be as- 
sumed to be somewhat changed from 
the case of the Peninsula in 1954. The 
full program of future regional high- 
way and freeway improvements pro- 
jected by the California Division of 
Highways was taken into careful con- 
sideration. The rapid transit program 
calls for a modern system to be in 
operation by 1967 with comprehensive 
feeder connections and integration with 
existing Bay Area transit systems. De- 
livery of passengers will be much im- 
proved not only in the Central Busi- 
ness Districts of San Francisco and 
Oakland but also in most of the reg- 
ional residential areas and business 
sub-centers which the system will serve. 
The ability of rapid transit to collect 
passengers by feeder buses, parking, 
kiss-and-ride, etc., may also be assumed 
to be greatly improved over conditions 
existing at the time of collection of 





the basic data for this research. 

The time-ratios between which data 
for most of the trips of interest were 
situated in the 1954 Peninsula corridor 
studies would in general become sig- 
nificantly lower in the future, as the 
balance of advantage in travel time 
improves with the introduction of a 
truly modern transit system. Thus, the 
semi-final curves developed from the 
Peninsula laboratory often did not 
have strong supporting data in the 
time-ratio range below 1.0, because few 
interurban trips in 1954 could be made 
to San Francisco with such low time- 
ratios. With direct rapid transit de- 
livery from the Peninsula into down- 
town San Francisco by means of sev- 
eral stations along Market Street, and 
with acceleration and speed greatly im- 
proved over existing transit facilities, 
it is evident that future time-ratios, 
particularly for peak-period interurban 
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Figure 4 


trips, could be significantly reduced. 
As a measure of conservatism. how. 
ever, where the plotted basic data in 
the semi-final diversion curves tended 
to become weaker in the lower time- 
ratios, the regression analysis was per. 
formed in such a manner that the re. 
sulting smooth curves tended to be. 
come level or asymptotic in their upper 
limits on the graphs shortly to the left 
of the point of diminishing support 
from such basic 1954 data. 

Several steps were involved in final- 
izing the diversion curves, and each 
step was checked against preceding 
ones, as well as against the plotted 
data from the Peninsula laboratory, 
from other sections of the Bay Area, 
and from the selected curves developed 
in other metropolitan areas. The final 
curves rest soundly on the foundation 
of basic data and analysis obtained 
from experience within the Bay Area, 
particularly in the Peninsula corridor. 
The curves and studies from other 
areas, however, were valuable guides 
in checking and accounting for the 
many variables which tend to influence 
the shape, slope, range, and position 
of rapid transit traffic diversion curves 
in general. 


Description of Final Curves 


A set of two graphs, shown in Figures 
3 and 4, portray the final rapid transit 
trafic diversion curves as employed 
in the basic traffic estimates for the 
engineering reports submitted to the 
Transit District in May and June of 
1960. The graph in Figure 3, with four 
curves, is for use with regional inter- 
urban traffic volumes. The graph in 
Figure 4, with two curves, is for use 
with internal San Francisco and in- 
ternal East Bay traffic. 


In Figure 3, the highest curve is for 
valid peak-period, peak-direction work 
trips of interest, with either or both 
trip terminals in downtown San Fran- 
cisco or downtown Oakland. The sec- 
ond highest curve is for valid peak- 
period, peak-direction work trips of 
interest, with neither trip terminal in 
downtown San Francisco or downtown 
Oakland. The third curve is a compan- 
ion to the first; it is used for “all 
other” valid trips of interest having 
either or both trip terminals in down- 
town San Francisco or downtown Oak- 
land and not covered by the first or 
highest curve on the graph. The fourth 
or lowest curve complements the sec- 
ond; it is for “all other” valid trips 
of interest having neither trip terminal 
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in downtown San Francisco or down- 
town Oakland. Together, these four 
curves cover all categories of regional 
interurban trips of interest in the basic 
rapid transit traffic assignment analy- 


SIS. 


In Figure 4, the upper curve is for 
all valid trips of interest with either 
or both trip terminals in downtown 
San Francisco or downtown Oakland. 
The lower curve complements the up- 
per in that it is for all other internal 
trips, ie., those having neither trip 
terminal in downtown San Francisco 
or downtown Oakland. On each graph, 
the interception of the horizontal line 
representing 50 per cent diversion with 
the vertical line representing 1.0 (or 
equal) time-ratio, is indicated by a 
circle. 


Several comments on the significance 
of the family of curves developed in 
this diversion research study appear 
in order. In the first place, the affinity 
to transit of those regional interurban 
work trips which occur in the peak 
period and peak direction of weekday 
travel, and which have either or both 
trip terminals in a major central busi- 
ness district, is clearly evident. At 
equal time-ratio, some 77 per cent of 
the total of such trips of valid interest 
are estimated to be diverted to rapid 
transit. Of course, only trips falling 
within a tributary traffic territory de- 
fined by reasonable feeder travel time 
to rapid transit stations are trips of 
valid interest in the assignments. The 
upper asymptote of this curve, falling 
at about 85 per cent diversion, illus- 
trates that even in this trip category 
there are a number of travelers who, 
regardless of the favorability of the 
time-ratio for transit travel, would con- 
tinue to use their automobiles because 
such vehicles are essential by reason 
of their work or other consideration. 
On the other hand, the lower asymp- 
totes of all of the regional diversion 
curves fall at zero per cent diversion. 
This substantiates the contention that, 
for trips between suburban or exurban 
areas and major central business dis- 
tricts, there are practically no travelers 
who are so transit-oriented that, re- 
gardless of how high the time-ratio 
becomes, they would not eventually 
resort to automobile transportation. 
Families who live in the suburbs and 
exurbs almost always have some form 
of automotive transportation available 
and generally own one or two cars 
themselves. However, on the internal 
or urban diversion curve graph (Fig- 
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ure 4), as has been found in other 
urban areas, there does exist a core 
of transit-oriented trips which will be 
made by transit generally regardless 
of the unfavorability of the time-ratio. 
Curves for such trips generally ap- 
proach their lower asymptotes at levels 
between 5 and 15 per cent diversion. 


It is also of significance that those 
regional interurban peak-period peak- 
direction work trips which are not 
oriented to either major C.B.D. have 
a considerably lower potential for di- 
version to transit than do those with 
major C.B.D. orientation. The poten- 
tial for this second category is still 
high enough, however, that at equal 
time-ratio some 44 per cent of total 
person-trips would be diverted to trans- 
it. Trips which do not fall in the cate- 
gory of peak - period peak - direction 
work trips have, as can be expected, 
a much lower potential for diversion 
to transit. Thus, the non - C.B.D. - or- 
iented trips of this category are ex- 
pected to yield only some 24 per cent 
diversion at equal time-ratio. 


The Peninsula study was concerned 
with relatively long-length regional in- 
terurban trips to San Francisco from 
the Peninsula corridor. With the ex- 
ception of the data employed in the 
comparative check of this research 
made for local East Bay trips into 
Oakland, available Bay Area data did 
not generally provide a detailed foun- 
dation for determining the internal 
trafic diversion curves shown in Fig- 
ure 4, East Bay local trip data were 
important in forming the lower halves 
of the two curves shown in Figure 4, 
but to the left of approximately 1.5 
time-ratio increased weight was given 
to the two time-ratio diversion curves, 
previously discussed, from the Chicago 
Transportation Usage Study (Curves 
2 and 3 in Figure 2). The final curves 
used for the internal San Francisco 
and East Bay traffic estimates were also 
checked against research data from 
Washington, Toronto, and other areas. 
Again, it will be noted from Figure 4 
that trips with either or both trip ter- 
minals in a major central business dis- 
trict such as San Francisco or Oakland 
have a considerably higher affinity for 
diversion to transit than is the case 
with trips having neither trip terminal 
in such a major central business dis- 
trict. At 1.0 time-ratio, C.B.D.-oriented 
internal trips of valid interest to rapid 
transit are estimated to yield some 58 
per cent diversion to transit. This com- 
pares with a 62 per cent figure for the 


Chicago Transportation Usage Study 
curve in which only work trips to 
and from the C.B.D. were considered 
(Curve 3 in Figure 2). Because of the 
limitations of the tabulated Bay Area 
Metropolitan Traffic Survey data, the 
internal traffic diversion curves had to 
be developed for “all trips” without 
breakdown by purpose or time of day. 
However, the great majority of week- 
day trips to a major C.B.D. and of in- 
terest to rapid transit have work or 
business as their purpose. It is not 
surprising, therefore, to find that the 
Bay Area internal C.B.D. curve for 
“all trips” (Figure 4) is in general 
only slightly lower than the Chicago 
Study C.B.D. curve for work trips. 
Internal trips with neither trip termi- 
nal in a major C.B.D. are estimated to 
have a much lower affinity to transit 
than those with C.B.D. orientation. At 
1.0 time-ratio, only 28 per cent of all 
non-C.B.D.-oriented person-trips of in- 
terest would be so diverted. 


Summary 


The evidence of the research clearly 
indicates the importance of separating 
the total volume of trips of interest 
into those with and without C.B.D. 
orientation, into those with and without 
peak-period peak-direction status, and 
by purpose of trip. When the total 
volume of trips are divided into such 
separate categories and separate di- 
version curves are developed from per- 
tinent basic data for each such cate- 
gory, studies of rapid transit traffic 
diversion are subjected to a consider- 
ably more formalized and scientific 
procedure than has previously been the 
general practice in such estimates. The 
study further confirms the value of 
time-ratio as a measurement basis in 
simple correlation analyses of modal 
traffic distribution. 


There are important possibilities for 
further research and study in this sig- 
nificant field. The results of such con- 
tinuing research could be most pro- 
ductive and valuable for future trans- 
portation planning studies in all met- 
ropolitan areas. Should resources be- 
come available, it is the intention in 
the Bay Area to broaden and intensify 
this modal traffic distribution research 
program in the future. Among the most 
important possibilities for further in- 
vestigation are multiple correlation an- 
alyses; a separation of total trip vol- 
umes into still more, or regrouped, trip 
categories; and particularly the sepa- 


(Continued on page 54) 
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LET’S ANALYZE IT! 


Misinformation about highway planning and 
the impact of highways on metropolitan and urban 
development is being widely spread . . . As just 
one example of misinformation that gains wide 
circulation is the assertion in national advertising 
and elsewhere that it takes twenty lanes of freeway 
to move as many people in an hour as can be 
moved on one rapid transit track. This statement 
has gained wide acceptance judging by the extent 
to which it is repeated by persons who evidently 
have not analyzed it. 

Let’s analyze it. 

The figure of 40,000 persons is used as the 
number that can be moved on one rapid transit 
track. That we can accept. It can be done, even 
if it seldom is, for few indeed are the areas in 
which 40,000 persons wish to go from one place 
to another on one rapid transit track in an hour. 
But let us accept the figure. 

Now we do not design freeways to carry 2,000 
vehicles per lane per hour, but many do carry 
that much and more. So if we take 2,000 vehicles 
as the number that can and do use a freeway lane 
in one hour, then it would take 20 lanes to ac- 
commodate 40,000 vehicles, or 40,000 persons if 
each vehicle had only one occupant, the driver. 
So that must be the basis of the comparison. But 
we know that many vehicles have more than one 
occupant, so if 20 lanes are required, then a lot 
of vehicles have to be driverless—a situation still 
somewhat beyond our present technology. 


But to be more realistic, suppose we assumed 
the more nearly normal occupancy in rush hours 
of 1.8 persons per car, or 3,600 persons per lane 
per hour. Then it would require 11 lanes. The 
11 lanes would provide a more convenient service 
of course, because they would not be side by side 
in a single line but would diverge in perhaps three 
lines to serve a sector instead of a strip. 


Still we have no real comparison, for we are 
still comparing what transit could do with what 
private vehicles actually do. Thus to be fair we 
should fill the private vehicles, perhaps not to 
their capacity but, say, just to five persons per 
vehicle. All would have seats, of course, in con- 
trast to those on the transit train. With five per 
car, then 10,000 persons per lane per hour would 
be possible and the lane requirement for 40,000 
persons is reduced to four lanes, certainly not an 
extravagant number. 

But we are still a long way from a true com- 
parison because the transit statement compares 
transit trains with private cars, not buses. Suppose 
we were to transport the 40,000 people in buses. 
Then, at 55 per bus, some 700 buses would be re- 
quired, well under the capacity of a single freeway 
lane. And as evidence of realism in this figure, 
20,000 to 25,000 persons per hour are regularly 


moved in buses in a single lane of the Lincoln 
Tunnel with ample room for many private cars 
as well. 

But when all is said and done, what good is 
such a comparison, anyway? Are we more in- 
terested in what can be done with people or to 
people, or what people probably will do? And 
to what degree should this comparison of people 
passing a point in a single hour be the determinant 
of the desirability, or even the efficiency, of a 
facility? 

What about the other twenty-two hours in the 
day aside from the morning and evening rush 
hours? Over 300,000 people move over the Holly- 
wood Freeway on a typical weekday. What other 
transportation facility can make that statement? 

What about the vehicle-miles or passenger- 
miles per mile of track or lane, as against the 
number passing a point? Here the greater uni- 
formity of freeway use from end to end weighs 
in heavily in its favor. 

What about Sunday traffic? Freeways often 
carry more people on week-ends than on week- 
days, while transit tracks lie virtually idle. 

What about time of trip from end to end? 
Rail transit can claim high speeds between stops, 
but what about stops at stations, time lost in wait- 
ing for trains, time spent in waiting at transfer 
points, and time spent in walking from transit ve- 
hicle to home or office or store? 


And finally, what about the movement of 
goods? Very few crates of lettuce are delivered 
by subway to quote AASHO’s philosophical Ex- 


ecutive Secretary. 


Unfortunately, we have the answers to only 
a few of the questions on this list, and we seem 
to be unduly silent on those we can answer. But 
leaving aside entirely the question of desire of 
the people, and thinking only of so-called effi- 
ciency, why should we let the merit of an all- 
purpose transportation system be challenged on 
the basis of an hour or less in the morning and 
evening, five days a week, when the facilities are 
there to be used 24 hours a day and seven days a 
week? We have let ourselves and our whole urban 
highway program be placed on the defensive by 
an argument that touches only one facet of the 
problem of metropolitan area transportation, and 
one which has the hollowest of support. 


—from an address “Urban Transportation Plan- 
ning and the National Highway Program” by 
E. H. Holmes, Assistant Commissioner of Re- 
search, Bureau of Public Roads, before the 
Special Committee on Urban Planning Semi- 
nars, American Association of State Highway 
Officials 1960 Annual Meeting, Detroit, Michi- 
gan, December 1, 1960. 
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Traffic News 


BPR to Give Approval 
Only to Signs from New 
Manual; Available Soon 


A long step toward greater stand- 
ardization of traffic signs, signals and 
markings has been taken with the ap- 
proval of a revised Manual on Uni- 
form Traffic Control Devices for Streets 
and Highways, and with the announce- 
ment by the Bureau of Public Roads 
that only such devices as conform to 
the new Manual will be approved for 
the Federal-aid highway systems. 

The new standards, updated from 
1948, are contained in a Manual draft- 
ed by the National Joint Committee on 
Uniform Traffic Control Devices, and 
recently approved by the Committee’s 
member organizations, the American 
Association of State Highway Officials, 
the Institute of Traffic Engineers, the 
National Committee on Uniform Traffic 
Laws and Ordinances, the American 
Municipal Association and the Na- 
tional Association of County Officials. 
The latter two organizations joined the 
National Joint Committee during the 
past year and are expected to lend 
added impetus to the modernization of 
trafic control devices throughout the 
nation. 

The Manual reflects widely accepted 
and time-tested traffic control practices 
as well as the information provided by 
numerous studies dedicated to search- 
ing out the principles for safe and 
orderly movement of vehicles and pe- 
destrians. First written in 1935, the 
Manual has been revised periodically 
to prescribe refinements in the design 
and application of control devices so 
urgently needed for effective guidance 
and management of traffic. This newest 
edition includes for the first time a 
major section dealing with standards 
for expressway signing, another on 
signing and marking for construction 
and maintenance operations, and a 
brief treatment of civil defense sign- 
ing. 

The Bureau of Public Roads actively 
assists the National Joint Committee in 
its work and has a responsible interest 
in seeing that the results are broadly 
applied. By existing Federal highway 
legislation and the terms of an order 
of the Department of Commerce, the 
signs, signals and markings installed 
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on highways constructed with Federal 
funds (since December 20, 1944) are 
subject to approval by the State high- 
way department with concurrence of 
the Federal Highway Administrator, 
who is directed to concur only in in- 
stallations that promote safe, efficient 
highway use. 

Concurrence in the new Manual was 
announced recently by Federal High- 
way Administrator Bertram D. Tal- 
lamy, who said: “Asa matter of policy, 
the Bureau of Public Roads proposes 
to use its authority to approve, for 
the Federal-aid highway systems, only 
such traffic control devices as will con- 
form to the new Manual. A reasonable 
time following the issuance of the re- 
vised standards will, of course, be al- 
lowed for the gradual replacement of 
any existing installations that may be 
made obsolete by the new Manual.” 

A most significant feature of the new 
Manual, in the opinion of many of the 
engineers who aided in its preparation, 
is that it eliminates many of the al- 
ternatives in traffic control devices that 
previously were permitted and substi- 
tutes a single standard. A notable ex- 
ample of this is the stripe to mark “no 
passing” zones. In the future, accord- 
ing to the new Manual, all such zones 
are to be marked with a yellow line 
to the right of the white center stripe. 
In the past some states used yellow and 
others used white. 


Another case in which a single stand- 
ard has been substituted for various 
options is in pedestrian signals. The 
new Manual provides that pedestrian 
signals shall be rectangular in shape 
and that the messages they carry shall 
be limited to WALK and DON’T 
WALK. 

Generally the sizes of traffic signs 
specified in the new Manual are larger 
than those now commonly in use. This 
is to provide greater visibility particu- 
larly on multi-lane highways where 
driving is at higher speeds. The new 
Manual also specifies a standard size 
for signs rather than minimum sizes as 
was the case in the old Manual. 


An aid to night driving provided for 
in the new Manual is the use of a 
white edge line to delineate the edge 
of the pavement from the shoulder. 
Such markings also will add to the 
safety and convenience of travel during 
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joverlaid plywood si 
metal 3 to 1 


SIGN REPLACEMENT WAS A REAL PROBLEM IN ARIZONA until 
the Highway Department switched to plywood. Trigger- 
happy motorists had been taking pot shots at metal signs. 
This led to rust, deterioration and often dangerously reduced 
legibility after only a few months of use. Then performance 
tests showed overlaid plywood’s life expectancy was at least 
three times that of metal. 

Now Arizona uses overlaid plywood for 85% of its signs. 
Vandals still shoot at them. But plywood stands up to both 
deliberate and accidental abuse without losing legibility. 
Bullets go right through without shattering the sign face. 
There’s no corrosion problem; repairs are made quickly. 

Overlaid plywood withstands Arizona’s weather, too, with 
its extremes of heat, rain and snow. The plywood is com- 
pletely waterproof, and the smooth, durable plastic-like 
surface makes an ideal base for reflectorized material. 

Besides saving on maintenance and replacement, plywood 
signs are simple and inexpensive to fabricate. In Arizona’s 
sign shop, a production-line process is used to make about 
70 different basic signs, most with reflectorized legends. 


































FOR MORE INFORMATION (detailed specifications, application data, etc.) write: gerne 
_* 
DOUGLAS FIR PLYWOOD ASSOCIATION PATTING 
TACOMA 2, WASHINGTON \ TESTED ! 
—an industry-wide organization devoted to research, promotion and quality control MMIII IDM 


* ¢ 





Always specify by DFPA grade-trademarks 





Plywood signs on Arizona’s highways not 
only resist abuse from vandals and a 
rugged climate, but are attractive and easy 
to read. Fabrication in the state’s sign 
shops is simplified because standard-sized 
panels of plywood are easy to store and 
easy to cut to required sizes and shapes. 
Above, reflectorized letters are applied to 
an overlaid plywood sign. 
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fog or rain and will serve to keep 
heavy vehicles off the shoulder. Use of 
edge markings is on a permissive rath- 
er than mandatory basis. 

The new Manual calls attention to 
the desirability of making greater use 
of easily understood symbols on traffic 
signs in preference to word messages. 
It points out that such conventional 
symbols as the directional arrow, the 
curve arrow or the intersection dia- 
gram are instantly recognizable. The 
increasing exchange of international 
travel also makes more symbolization 
desirable as symbols are widely used 
in Europe and in Canada and Mexico. 
The Joint Committee which authored 
the Manual calls for initiation of a 
program of research to determine the 
extent to which symbols can be used 
to advantage on traffic signs. 

For freeways and expressways the 
new Manual provides for larger and 
higher signs than for conventional 
roads and streets. It specifies the use 
of overhead signs in locations where 
heavy traffic, terrain or highway design 
features impair the visibility of signs 
located along the roadside. Also pro- 
vided for are reflectors on posts at 
regular intervals along the edge of the 
road to more clearly indicate the align- 
ment of the highway at night. 

The new Manual provides for a solid 
white channelizing line to discourage 
lane changing on the part of drivers. 


The new Manual continues the prac- 
tice of reserving certain sign shapes 
for particular meanings, such as the 
octagon shape for STOP, the triangu- 
lar shape for YIELD and the cross- 


buck for railroad crossings. 


Many of the changes in the Manual 
are technical in nature and relate to 
the conditions under which control de- 
vices should be employed by the off- 
cials responsible for traffic operations, 
and with the size and location of such 
devices. To the fullest extent possible 
the Committee responsible for prepa- 
ration of the Manual sought to avoid 
drastic changes in existing sign, sig- 
nal and marking practices that would 
create confusion for motorists. 

One innovation that may come into 
general use as a result of the new Man- 
ual is a system of lane control signals 
on streets that have reversible unbal- 
anced lane operation to favor the pre- 
dominant traffic flow at peak hours. 
Such signals will facilitate unbalanced 
operations by notifying motorists which 
lanes are operating in-bound and which 
out-bound. The lane signals will be 
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suspended overhead in each block of 
a city street. A green arrow will mean 
the particular lane is open to traffic 
and red “X” will mean it is closed. 


The current nationwide highway 
modernization program will require 
detours around construction sites in 
many locations. As a protection to both 
motorists and workmen, the new Man- 
ual contains an entire new section for 
trafic control devices at construction 
sites for use by state officials or by 
contractors as appropriate. 


The current Manual has its origins 
back in 1927 when the American As- 
sociation of States Highway Officials 
drafted and published the first set of 
uniform standards for signs, signals 
and markings on rural highways. This 
was followed, in 1929, by the publica- 
tion of a similar set of standards for 
application on urban streets by the Na- 
tional Conference on Street and High- 
way Safety. Later these two organiza- 
tions combined their recommendations 
in a single manual, published in 1935. 


“The new edition of the Manual on 
Uniform Traffic Control Devices is ex- 
pected to make a valuable contribution 
to the safe and efficient use of the new 
highways being constructed in the Fed- 
eral-aid program,” Tallamy said. “Also, 
the quality of traffic service on our 
older streets and highways should ben- 
efit greatly from the revised standards 
applicable to highway signs, pavement 
marking and traffic signals.” 

To foster widest and earliest pos- 
sible application of the new Manual, 
the Bureau of Public Roads has stated 
that Federal-aid funds may be used 
for sign modernization on a statewide 
or selected system basis. Funds may 
also be used for engineering studies 
to determine needed changes in sign- 
ing practices. A pilot study of this 
type is now being carried on by the 
lowa Highway Department. 


The current edition of the Manual 
sets forth the value of uniformity as 
follows: 

“Uniformity of traffic control devices 
simplifies the task of the road user 
because it aids in instant recognition 
and understanding. It aids police, 
courts and road users by giving every- 
one the same interpretation. It aids 
public highway and traffic officials 
through economy in manufacture, in- 
stallation, maintenance and adminis- 
tration. 


“Simply stated, uniformity means 
treating similar situations in the same 


way. The use of uniform traffic control 
devices does not, in itself, constitute 
uniformity. In fact, using a standard 
device where it is not appropriate is as 
objectionable as using a non-standard 
device. 


“The decision to use a particular de. 
vice at a particular location must be 
made on the basis of an engineering 
study at the location.” 


The National Joint Committee on 
Uniform Traffic Control Devices which 
had charge of preparation of the new 
Manual is composed of seven repre- 
sentatives of the American Association 
of State Highway Officials, seven rep. 
resentatives of the Institute of Traffic 
Engineers, seven from the National 
Committee on Uniform Traffic Laws 
and Ordinances, and two each from 
the American Municipal Association 
and National Association of County 
Officials. Chairman is E. H. Holmes, 
Assistant Commissioner, U. S. Bureau 


of Public Roads. 


Copies of the new Manual on Uni- 
form Traffic Control Devices for Streets 
and Highways will be available to pub- 
lic officials, motorists and other inter- 
ested persons from the Superintendent 
of Documents, Government Printing 
Office, Washington 25, D. C. as soon 
as possible. 


Whitton Appointed 
Federal Highway 
Administrator 


Rex M. Whitton, formerly chief en- 
gineer of the Missouri State Highway 
Commission, is the new Federal High- 
way Administrator. Named to this po- 
sition by President Kennedy, Mr. Whit- 
ton is the administrative head of the 
Bureau of Public Roads in the U. S. 
Department of Commerce. He succeeds 
Bertram D. Tallamy, who has headed 
the national highway program since 
1957, and who is entering the consult- 
ing engineering field. 

Mr. Whitton, 62, has dedicated his 
career to highway improvement. He 
has been connected with the Missouri 
State Highway Commission since 1920, 
the same year he graduated from the 
University of Missouri with a degree 
in civil engineering. He became chief 
engineer of the Commission in 1951. 


Mr. Whitton is a former president 
of the American Association of State 
Highway Officials and chairman of the 
Highway Research Board. 
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SIGN SPANS 


high strength 
easy installation 
no maintenance 
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INSTALLATION: 88’6” aluminum box truss sign span 

OWNER: Richmond-Petersburg Turnpike Authority 

LOCATION: James River Bridge 

CONSULTING ENGINEERS: Parsons, Brinckerhoff, Hall & MacDonald 


P & K all-aluminum sign spans, while meeting your most rt) 

rigid strength requirements, make your dollars go far- 

ther. The natural light weight of aluminum means faster 

wl easier 0 Sg — in all the illustrations 
at, is . ATION: aluminum box ignal s 

that, as a safety bonus, there is no center support, = @ Leak AT ON Filan ackinas bigs Auton 

oe : LOCATION: Mackinac Bridge, St. Ignace, Michigan 

beneath the span, lower installation costs, yet you get CONSULTING ENGINEERS: D. B. Steinman 

all the strength you need. And, of course, every span is 

static load tested before shipping. Another important 

dollar-stretcher is aluminum’s corrosion resistance... o 

never needs painting or other costly maintenance. With 

P & K sign spans, your first cost is your last cost! ri 


INSTALLATION: 90 foot aluminum box truss sign span 
OWNER: North Carolina State Highway Commission 
LOCATION: Interstate Route 40 


INSTALLATION: 110 foot aluminum box truss sign span 

OWNER: New Jersey Turnpike Authority 

LOCATION: Exit 18, New Jersey Turnpike 

GENERAL CONSULTANT: Howard, Needles, Tammen and Bergendoff 


78 STANDARD SPANS CONSULTING ENGINEERS: Barnett & Herenchak 


You'll save invaluable time by investigating the use of one of 

P & K’s stock spans. As the originators of the aluminum truss 

—_ © = = has bo pga 78 a ee, up ¥ 110 a 7 

ength and designed to carry up to square feet of sign. One o 

these will meet your requirements. For small sign areas and PFAFF he KENDALL 

shorter lengths, tapered tubular spans are available. In addition, 

P & K has had extensive experience in the development of larger 84 FOUNDRY ST., NEWARK 6&5, N. J. 

units such as the Walt Whitman span—140 feet in length, without 

a center support—the largest fabricated to date in aluminum and 

designed to carry 700 square feet of sign. For complete stock span BRANCH SALES OFFICES: SAN JOSE, CALIFORNIA 

aaa kc — your requirements, stating span length, sign IN CANADA: POWERLITE DEVICES, LTD., TORONTO, MONTREAL, VANCOUVER 
, location, etc. 





Twenty of the 24 resident graduate students in transportation engineering currently at Northwestern 
University are shown. They are (left to right, front row) V. Melkonian, Lebanon; B. Betz, Illinois; 
C. Guin, New York; J. Zuniga, Nicaragua; M. Gersten, New York; H. Schwartz, Austria. Second row, 
J. Stowers, U. S. Bureau of Public Roads; C. Worrall, England; C. Podesta, Italy; E. Carter, Virginia; 
and K. Hanawa, Japan. Third Row, Dr. Paul Shuldiner; P. Fargier, France; J. Pipan, U. S. BPR; and 


Dr. D. S. 


Berry. Fourth row, R. Millburn, Hong Kong; J. Robles, Surinam; E. Francois, Ghana; G 


Satterly, Michigan; and D. Kovarik, U. S. Army Transportation Corps. Top row, A. Aarvala, Finland; 
R. Sagen, Norway. Not shown are W. Mader, army transportation corps; H. Schwar, South Africa; 
J. Wattelworth, Illinois; and C. Grove, South Africa. 


N. U. Announces 
‘61-62 Fellowships 


Three National Defense Graduate 
Fellowships will be available at North- 
western University for graduate study 
in Urban Transportation Planning be- 
ginning in the fall of 1961, according 
to Dr. Donald S. Berry, Professor of 
Civil Engineering at Northwestern. 

Each Fellowship, normally a 3-year 
award, provides $2,000 for the first 
year, plus $400 per dependent, plus 
tuition. In the second and third years 


ASSISTANT 
TRAFFIC ENGINEER 


Needed in Arizona 


Must be Registered Professional 
Engineer with substantial back- 
ground in Traffic Engineering 


Salary $725 to $875 
Per Month 


Apply to: 
ARIZONA HIGHWAY DEPT. 
Personnel Division 
206 So. 17th Avenue 
Phoenix, Arizona 


the base amount of the award is in- 
creased slightly. Eligibility is limited 
to U. S. citizens or persons intending 
to remain in this country, with a B. S. 
degree, who desire to work for a Ph.D. 
degree. Preference is given to appli- 
cants who are interested in university 
teaching. 

There are other fellowships, assist- 
antships and teaching assistantships 
available at Northwestern, according 
to Dr. Berry. Any persons interested 
are invited to write to him for further 
information. 


Yale Fellowships 
Available for 1960-61 


The Bureau of Highway Traffic at 
Yale University has announced the 
availability of fellowships for the 
1961-62 academic year to be awarded 
to qualified graduate engineers who 
are citizens of the United States and 
would like to enter the profession of 
traffic engineering as a career. 

The fellowships cover a full aca- 
demic year of graduate study, starting 
in September, 196] and terminating 
the following June. They provide a 
living stipend of $1,400.00 disbursed 
at the rate of $175.00 per month for 
a period of eight months, while a stu- 
dent is enrolled. The fellowships also 
provide the tuition of $1000, which 
amounts to a total value of $2,400.00 
for each fellowship. The fellowships 
are made available to the Bureau 
through grants from the Automotive 


Safety Foundation, the Esso Safety 
Foundation, the Insurance Institute for 
Highway Safety and The James §, 
Kemper Foundation. 

The Bureau also offers tuition schol- 
arships to qualified municipal and 
state highway engineers who will re. 
ceive financial aid from their employ. 
ers while undertaking the graduate 
work. This arrangement is considered 
by many employers to be a form of 
in-service training. 

The Bureau has trained about 600 
professional traffic engineers. Most of 
these graduates hold responsible traffic 
engineering positions in city govern. 
ment and state highway departments 
as well as commercial agencies. The 
academic year of traffic engineering 
study consists of two full semesters of 
classroom work, laboratory and indi- 
vidual research, required reading, field 
problems and seminars. The courses 
include (1) traffic characteristics and 
measurements, (2) traffic regulations 
and control devices, (3) highway plan. 
ning, (4) highway location and geo- 
metric design, and (5) highway ad- 
ministration and finance. Experts in 
trafic and related fields from all over 
the country are invited to speak as 
guest lecturers at frequent intervals. 

Applications for admission and fur- 
ther information may be obtained by 
writing to Mr. Fred W. Hurd, Director, 
Bureau of Highway Traffic, Yale Uni- 
versity, Strathcona Hall, New Haven, 
Connecticut. Fellowships and scholar- 
ships are awarded to those applicants 
with highest qualifications. The closing 
date for filing applications is March 
1, 1961. Previous experience in traflie 
work is not essential to become a suc- 
cessful candidate for a fellowship or 
scholarship when other qualifications 
are indicated. 


Federal Safety Board 
Established by President 


A Federal Interdepartmental High- 
way Safety Board has been created by 
executive order of the President. The 
order, issued in December by President 
Eisenhower, follows the terms of a 
recommendation made in the 1959 re- 
port of the Secretary of Commerce. 
“The Federal Role in Highway Safety.” 

The chairman of the board will be 
the Secretary of Commerce. Other 
members will be the Secretary of De- 
fense, the Postmaster General, the Sec- 
retary of Health, Education and Wel- 
fare, the chairman of the Interstate 
Commerce Commission, and the Ad- 
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ministrator of General Services. 

In addition to coordinating efforts, 
the new Board, the President said, will 
provide “Federal leadership and guid- 
ance of existing and future official ac- 
tivities that affect the safety of travel 
on public streets and highways.” 

In the executive order, the functions 
and duties of the new Board were de- 
scribed as follows: 

“(a) To provide leadership to, and 
to coordinate the traffic safety aspects 
of programs carried on by, the depart- 
ments and agencies of the Federal 
Government. 

“(b) To evaluate the continuing 
needs in traffic safety research and to 
formulate plans, priorities, and pro- 
grams for the conduct of or for as- 
sistance to the most urgently needed 
research through departments and 
agencies of the Federal Government. 

“(c) To consult and cooperate with 
state and local officials having a public 
responsibility for traffic safety and 
their national associations, with the 
motor vehicle industry, and with other 
related interests in the development 
and improvement, and particularly in 
the application, of traffic safety stand- 
ards in areas such as uniform traffic 


laws, enforcement practices, accident 
records, driver licensing, motor vehicle 
equipment and inspection, trafhc engi- 
neering, and safety education. 

“(d) To conduct continuing studies 
of national traffic safety needs as they 
relate to legislative and administrative 
actions by the Federal Government, 
and to report thereon. 

“(e) To perform such other duties 
and functions as the President may 
direct to coordinate more effectively 
the policies, programs, and functions 
of the departments and agencies of the 
Federal Government relating to traffic 
safety, including accident reporting, 
and to insure an orderly relationship 
among Federal. state, and local traffic 
safety programs.” 

The Board was instructed to submit 
reports to the President, from time to 
time, on the national progress in traffic 
safety. The first report is to include 
determinations of the status of Federal 
legislative and administrative needs in 
the various areas of traffic safety, along 
with recommendations for 
or legislative action. 

The President's Committee for Traf- 
fic Safety will serve as consultant and 
advisor to the Board. 


executive 





For Flashing Signals and Beacons 


Specify The Flashers With Performance Proven Dependability 


engineering and design features that 
have made Time-0-Matic the leadin 
manufacturer of flashers since 193 


open frame construction for 
efficient heat dissipation 


adjustable 50-60 flashes per 
minute 


not affected by extreme temp- 
erature variations 


© slow speed induction motor 
hardened, polished pivots 


bearings, factory lubricated 
for life of the flasher 


available with or without radio 
interference eliminators 


Write for literature and specifications 


IME-O-MATIC, INC. 
A SIGN OF GOOD CONTROL SINCE 1932 


P.O. Box 850, Danville, Illinois, Phone Hickory 2-0611 
Canadian Agent: Sangamo, Ltd. © Leaside, Toronto 17 Canada 


NEW ! ! 

Model 46 _— 

1 or 2 circuit, front- 
mounted cams and con- 
tacts out in the open 
for fast, easy adjust- 
ment, replacement. 
Compact size 44%” high, 
4” wide, 21/4” deep 


Model 3 
1 or 2 circuits 


Model 37 Jack-mounted 
Available with or with- 
out meter base and cov- 
er, as shown, 1 or 2 
circuits 


Applications 


Safety Zones 
Caution Signals 
Traffic Islands 
Loading Zones 
Warning Beacons 
Flashing Stop Signs 


— 


New Appointments 


Deen Moves to New 
Washington Agency 

Thomas B. Deen (Assoc. Mem. ITE) 
has recently been appointed to the po- 
sition of Highway Engineer (Traffic 
Planning) for the National Capital 
Transportation Agency in Washington, 
D. C. In his new position he is re- 
sponsible for traffic and transportation 
planning studies for the new Agency, 
under the direction of Mr. Robert A. 
Keith, Director of Engineering Pro- 
grams. The NCTA has been given the 
job of planning, designing, building 
and operating a rapid transit system 
for the Washington region. 

Mr. Deen received his B.S. in Civil 
Engineering degree from the Univer- 
sity of Kentucky in 1951. He did grad- 
uate work at the University of Chicago 
in 1952 and following military service 
with the Air Force attended the Yale 
Bureau of Highway Traffic (Class of 
°56) under a fellowship provided by 
the Automotive Safety Foundation. Mr. 
Deen has served as Assistant Traffic 
Engineer for Nashville, Tennessee, as 
Coordinator of the Nashville Metro- 
politan Area Transportation Study, 
and as Applied Science Representative 
for the IBM Corporation before ac- 
cepting his new position. He is a reg- 
istered professional engineer and a 
member of the National Society of 
Professional Engineers. 


Bouman Named to Top 
Post in San Diego 


Martin J. Bouman (Assoc. Mem., 
ITE) has been named Transportation 
and Traffic Engineer for the City of 
San Diego. He was named to this post 
following the resignation of Edward 
M. Hall. He had previously been Traf- 
fic Engineer and Associate Traffic En- 
gineer in San Diego for six years. 

Bouman studied at Stanford and at 
the University of Southern California, 
receiving his civil engineering degree 
at USC in 1949. He subsequently did 
graduate work at Southern California 
in the field of traffic engineering. 

Following his college work, Bouman 
worked for a year with the City of Los 
Angeles, and then for four years with 
the traffic division of the Los Angeles 
County Road Department. Earlier he 
spent three and a half years with the 
Corps of Engineers, serving with an 
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engineer combat battalion of the 71st 
Infantry Division in the Rhineland and 
Central Europe campaigns of World 
War II. 

A member of the Institute of Traffic 
Engineers for ten years, Bouman is 
currently vice president of the Western 
Section of ITE. He is a member of the 
American Public Works Association, 
and has been very active in committee 


work for the local APWA chapter. 


Mascari Appointed 
Assistant City Engineer 


John A. Mascari ( Associate Member, 
|.T.E.) was recently appointed Assist- 
ant City Civil Engineer for the City 
of Indianapolis, Indiana, to succeed 
Mr. Forest M. Logan who has retired 
after half a century with the City of 
Indianapolis. 

Mr. Mascari has been with the City 
of Indianapolis since 1946. Assigned 
to almost every function in the City 
Civil Engineer's office, he held the title 
of Design Engineer when he was trans- 
ferred to the Bureau of Traffic Engi- 
neering in 1956. As Design and Plan- 
ning Engineer for the Bureau of Traffic 
Engineering. Mr. Mascari was respon- 
sible for all of the field studies, inves- 
tigations of requests and complaints, 
review of permits, intersection design 
and thoroughfare planning. He super- 
vised the organization and training of 
a new field studies unit to gather fac- 
tual data for all Bureau activities. 
Among his other major accomplish- 
ments were the design and installation 
of the first reversible lane operation 
in Indiana, and the design and prep- 
aration of supporting data for a five 
mile oneway pair, extending the city’s 
system of oneway thoroughfares. 

A native of Indianapolis, Mr. Mas- 
cari and his twin brother Mike, were 
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ONE TIME SWITCH REPLACES 
SEPARATE TIME SWITCHES 


For Daily System Ne 
Dial Selection S: > 


—~ 


If you are still using 


conventional time 
switches in your 
traffic controllers — 
here’s how you can 
improve performance 
and save money 
with TORK’S NEW 
One Dial-Three 
Circuit Program 


One dial controls 3 separate circuits . . . 
circuit #1, normally energized, controls dial 
#1 for normal daytime and nightime operation 

. circuit #2 switches to controller dial #2 
for ‘morning inbound” . . . circuit #3 switches 
to controller dial #3 for “evening outbound”. 


Time Switch for 
Keelfel Maelitiac) i i-la-e 


Check these exclusive TORK features: 


@ Just one time switch assures far simpler, more accurate field installation 
than separate time switches . 


@ There’s no danger of wrong controller dial being energized due to im- 
proper synchronization between 2 or more time switches. 


@ Ideal for replacement of older, obsolete type time switches. Mounting 
plates fit old time switch mounting holes of most any traffic controller. 


@ Special tabs on 24 hour dial provide accurate 15 minute switching changes. 
1 to 44 operations per day ... minimum setting 15 minutes. Same circuit 
remains energized when adjacent tabs are set alike. 


@ Can be set accurately . .. with 15 minute tabs, there’s no depending on 
human element to slide ON-OFF trippers to operating times on dial. 


@ Skip feature keeps circuits #2 and #3 (controller dials 2 and 3) OFF 
on any selected days. 


@ 20 Hour Reserve Power Feature is available to insure time keeping during 
power failures. 


Write today for complete details. Other TORK Time Switches for Traffic Control include a 
new 3-Dial Program Time Switch, which provides 3 different programs during the week or 
controls system-dial-selection and flashing too — all with one 

timing motor . . . also the most accurate and versatile SPDT 

Time Switch for straight flashing. All types available with or 

without Reserve Power feature, and with mounting plates to 

fit your controllers. 


No charge samples available for your examination and test 
without obligation. Contact us now .. . or contact your 
Traffic Controller manufacturer or any Authorized TORK 
Electrical Distributor. 


TIME CONTROLS, INC. 
MOUNT VERNON, NEW YORK 


In Canada: Dominion Electric Manufacturing Co. Limited, Toronto 
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If youre looking for'a 


-OPECIFY; 


What kind of sign could be stronger than steel ? 


kind. [one way 3 No other material can match the 


combination of strength, permanence, and economy 


NO 
of steel. UU Choose the steels which best meet 
your needs. Carbon, cold rolled "7a galvanized 
or extra-strong (ss) Cor-TEN Steel for lightweight 


SPEED a: . 
fabrication with excellent corrosion resistance. 
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ra Sign of strength... 





> Signs of cold rolled or @ss) Paintbond 


galvanized steel sheets or porcelain enameled 


signs made of @ss) VITRENAMEL Sheets are 


available from manufacturers in colors specified for 


SOUTH 


the Interstate i Your highway marking 


program isn’t complete until you specify 
strong, economical steel signs and supports. 


USS, COR-TEN and VITRENAMEL are registered trademarks 
= 
United States Ste el This mark tells you a product 
a is made of modern, dependable Steel 
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John A. Mascari 


well known for many years as track 
stars. The state record for the mile, 
set by him in 1940, was only recently 
broken. Shortly after graduating from 
high school, Mr. Mascari entered the 
service, and served for three years in 
the United States Coast Guard. After 
his discharge, and while employed by 
the City Civil Engineering Depart- 
ment, Mr. Mascari enrolled at the Pur- 
due University Extension in Indian- 
apolis with the objective of going into 
building However, he 
found it necessary to withdraw at the 
end of two years because of family re- 
sponsibilities. Mr. Mascari has com- 
pleted short courses in Trafic Engi- 
neering at both Northwestern Univer- 
sity and Purdue University and is an 
active member of the Indiana Section 
of the Institute of Traffic Engineers. 
He was recently elected to the Board 
of Directors of the Indiana Section of 
the American Public Works Associa- 
tion, and he is active in many local 
civic activities. 

The duties of Design and Planning 
Engineer in the Bureau of Traffic En- 
gineering are now being handled by 
Mr. Arthur G. Wake. Mr. Wake comes 
to this position with more than twelve 
years of experience with the State 
Highway Departments of Indiana and 
Wisconsin. Mr. Wake attended Purdue 
University, leaving the school of civil 
engineering in 1949 to accept a po- 
sition in the Planning Division of the 
State Highway Department of Indiana. 
There his primary responsibilities in- 
cluded origin-destination studies and 
economic justification studies. For the 
past few years, Mr. Wake has been 
assigned to the planning of Interstate 
highways in Indiana, including loca- 
tion, preliminary design, traffic esti- 
mates and economic analysis. A regis- 


construction. 
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tered professional engineer in Indiana, 
he is a member of the National Society 
of Professional Engineers. Mr. Wake 
is also active in many civic and fra- 
ternal organizations in Indianapolis. 


McCracken Named 
Board Chairman of 


Insurance Institute 

Dwight M. McCracken, vice presi- 
dent, Liberty Mutual Insurance Com- 
pany, Boston, Mass., has been elected 
chairman of the board of governors 
of the Insurance Institute for Highway 
Safety. 

He succeeds Thomas C. Morrill, vice 
president, State Farm Mutual Automo- 
bile Insurance Company. Bloomington. 
ll. Mr. McCracken was elected for a 
one-year term. 

Russell I. Brown was re-elected pres- 
ident of the I[IHS and Richard O. Ben- 
nett was re-elected secretary-treasurer. 
Office of the IIHS is at 1710 H Street, 
N.W., Washington, D. C. 


Re-appointed to the board of gov- 
ernors by the three sponsoring associa- 
tions were: 

Guy E. Mann, senior vice president, 
Aetna Casualty and Surety Company, 
Hartford, Conn.; James M. Crawford. 
vice president, Indemnity Insurance 
Company of North America, Phila- 
delphia, Pa., and J. Harry Bibby, ex- 
ecutive vice president. U. S. Fidelity 
and Guaranty Company. Baltimore, 
Md. (by the Association of Casualty 
and Surety Companies). 

Mr. McCracken, Arthur S. Johnson, 
vice president, engineering, American 
Mutual Liability Insurance Company, 
Wakefield, Mass., and Chase M. Smith, 
senior vice president and general coun- 
sel, Lumbermens Mutual Casualty Com- 
pany, Chicago, Ill. (by the National 
Association of Automotive Mutual In- 
surance Companies). 

Mr. Morrill, Albert E. Spottke, vice 
president, Allstate Insurance Com- 
pany, Skokie, Ill.. and Howard Hutch- 
inson, vice president, operations, Na- 
tionwide Mutual Insurance Company, 
Columbus, O. (by the National Asso- 
ciation of Independent Insurers). 


Ex-officio members of the board of 
governors are J. Dewey Dorsett, gen- 
eral manager of the Association of 
Casualty and Surety Companies, New 
York City; Vestal Lemmon, general 
manager of the National Association 
of Independent Insurers, Chicago, and 
Newell R. Johnson, general manager of 


the National Association of Automo. 
tive Mutual Insurance Companies. Chi- 
cago. 

Messrs. McCracken, Spottke. and 
Crawford will serve on the Institute’s 
executive committee during 1961. with 
Mr. McCracken as chairman. 

The Insurance Institute for Highway 
Safety was established in January of 
1959 by the three casualty insurance 
associations to combat motor vehicle 
accidents on an industry-wide front, 
The associations represent more than 
500 companies which write about 80 
per cent of the nation’s automobile in. 
surance. 


Dale Humphrey to 


Automatic Signal 

H. Dale Humphrey (Assoc. Mem. 
ITE) has joined Automatic Signal Di- 
vision, Eastern Industries, Inc., at Nor- 
walk, Conn., as Sales Engineer. An- 
nouncement of the move was made by 
Mr. Paul L. Green (Mem. ITE), Sales 
Manager. 


H. Dale Humphrey 


Humphrey goes to Automatic Signal 
from the Bureau of Traffic Engineering 
of the City of Indianapolis, Indiana, 
where he served as Traffic Signal Engi- 
neer since 1956. Prior to this he was 
with the Traffic Signal Division of the 
Bureau of Street Traffic for the City of 
Chicago. In his military service, from 
1950 to 1952, he was with the Highway 
Section of the Transportation Research 
and Development Station. Ft. Eustis, 
Virginia. 

Mr. Humphrey was graduated from 
Purdue University in 1950 with a B.S. 
in Civil Engineering. He also attended 
the Yale Bureau of Highway Trafic 
1954-55. Humphrey is registered as a 
Professional Engineer in Illinois and 
Indiana. 
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Holmes Named Manager Highway Construction 
Marketing; LeCraw Appointed Assistant to Director, 


e ad 


Robert S. Holmes 


Robert S. Holmes has been appoint- 
ed to the position of manager, highway 
construction marketing. in the market 
development division of United States 
Steel Corporation, Pittsburgh, Pa. 

Mr. Holmes coordinates the com- 
bined efforts and interests of the Cor- 
poration and its various divisions in 
support of the Federal Highway pro- 
gram and construction of the 41.000- 
mile Interstate system. 

Mr. Holmes is a graduate of Georgia 
Institute of Technology and served for 
several years in the Alabama and 
Georgia Highway Departments. Fol- 
lowing a year of specialized graduate 
training at the Yale University Bureau 
of Highway Traffic. he was assigned 
to the Pennsylvania Turnpike Com- 
mission as special highway engineer on 
the original 160-mile construction proj- 
ect. 

Following six years of military serv- 
ice, Mr. Holmes became the first ex- 
ecutive secretary for the Institute of 
Trafic Engineers and later became 
chief highway engineer for the Federal 
Civil Defense Administration. Recently 
he held the position of executive as- 
sistant to the president of Wald In- 
dustries, Huntingdon, Pa. 


Mr. Holmes joined United States 
Steel as highway construction repre- 
sentative in 1956 and was promoted to 
assistant manager, construction mar- 
keting a year ago. 

Mr. Holmes is a registered profes- 
sional engineer, a member of the 
Institute of Traffic Engineers, the 
American Society of Civil Engineers 
and the Highway Research Board. 
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Charles S. LeCraw, Jr. 


Charles S. LeCraw, Jr., has been ap- 
pointed to the position of assistant to 
the director in the market development 
division of United States Steel Cor- 
poration, Pittsburgh, Pennsylvania. 

Mr. LeCraw will serve in a coordi- 
nating capacity in the “Applications 
Development” field, working closely 
with all commercial department and 
research units of U. S. Steel in its 
continuing activity to assist customers 
in the improvement of existing prod- 
ucts and the development of new prod- 
ucts made of steel. Mr. LeCraw will 
work with outside design and consult- 
ing engineering firms as well as the 
U.S.S. Research Laboratory at Monroe- 
ville in U.S. Steel’s continuing effort 
to provide this service to its customers. 

A graduate of Georgia Institute of 
Technology and the Yale University 
Bureau of Highway Traffic, Mr. Le- 
Craw has held various jobs in the en- 
gineering and construction field prior 
to joining United States Steel in 1955 
as manager—building and construction 
industries, market development divi- 
sion. 

He is a member of the Institute of 
Traffic Engineers, the American Society 
of Civil Engineers. the Engineering 
Society of Western Pennsylvania, and 
serves in various capacities with the 
Porcelain Enamel Institute, the Pro- 
ducers’ Council, American Institute of 
Steel Construction and the American 
Iron and Steel Institute. 





Some men have the reputation for 
being energetic when they’re only 
nervous. 


Job Changes 

Jack A. Artale—formerly Senior High- 
way Designer with Goodkind & O’- 
Dea, Consulting Engineers in New 
York City; is now Traffic Planning 
Engineer with the firm of Tippetts- 
Abbett-McCarthy-Stratton in New 
York City. 

Donald E. Bass—formerly Traffic En- 
gineer I with the Wyoming Highway 
Department in Cheyenne, Wyoming ; 
is now Trafic Engineering Associate 
in the Department of Traffic for the 
City of Los Angeles, California. 

Thomas M. Blalock—formerly Traffic 
Engineer with the Department of 
Public Works in Sunnyvale, Cali- 
fornia; is now Assistant City Engi- 
neer for the City of Fremont, Cali- 
fornia. 

Paul C. Box—formerly Traffic Engi- 
neer with George W. Barton & As- 
sociates in Evanston, Illinois; is now 
Director of Engineering for the 
Skokie Engineering Department in 
Skokie, Illinois. 

William E. Corgill—formerly Traffic 
Engineer with Wilbur Smith & As- 
sociates in Columbia, South Caro- 
lina; is now Assistant Director of 
the New York State Citizens Council 
on Trafic Safety, Inc., in New York 
City. 

Lewis R. Coyle—formerly Traffic En- 
gineer with Gannett, Fleming, Cord- 
dry & Carpenter, Inc., in Harrisburg, 
Pennsylvania; is now Highway En- 
gineer for Program Planning with 
ICA serving as advisor to the Indo- 
nesian Highway Department in Ban- 
dung, Indonesia. 

Cecil W. Hathaway—formerly Assist- 
ant Traffic Engineer with the Idaho 
Department of Highways in Boise, 
Idaho; is now Assistant Professor in 
the Department of Civil Engineering 
at the University of Idaho in Mos- 
cow, Idaho. 

Arnold A. Johnson—formerly Assist- 
ant Traffic Civil Engineer with the 
Arizona Highway Department in 
Phoenix; is now Traffic Engineering 
Supervisor with the City of Phoenix, 
Arizona. 

Louis G. Kisseleff—formerly Traffic 
Engineer with the Department of 
Legal Medicine at Harvard Medical 
School in Boston, Massachusetts; is 
now District Traffic Engineer with 
the Pennsylvania Department of 
Highways in Franklin, Pennsylvania. 

Philip M. Linscott—formerly Chief 
Transportation Engineer with Dan- 
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iel, Mann, Johnson & Mendenhall in 
Los Angeles; is now Director of 
Traffic Engineering with the firm of 
Welton Becket & Associates in Los 
Angeles, California. 

Michael R. Pender—formerly Traffic 
Engineer with Madigan - Hyland, 
Consulting Engineers in Long Island 
City, New York; is now Assistant to 
the Executive Vice President of the 
New York World’s Fair 1964-65 
Corporation in Flushing, New York. 

Richard H. Pratt—formerly an Engi- 
neer with De Leuw, Cather & Co., 
in San Francisco, California; is now 
Trafic Engineer with the Public 
Works Department of the City of 
Mountain View, California. 

Ralph E. Schofer—formerly Traffic En- 
gineer with Hardesty & Hanover in 
New York City; is now Traffic En- 
gineer with the District Department 
of Highways and Traffic in Washing- 
ton, D. C. 

Herman A. Sinemus—formerly Assist- 
ant Traffic Engineer with the City 
of Fort Wayne, Indiana: is now 
Trafic Engineer II with the City of 
Phoenix, Arizona. 

James T. Young—formerly Senior En- 
gineering Assistant of the Traffic 
Section of the Texas Highway De- 
partment in Fort Worth; is now the 
owner of Young Construction Co., 
in Stephenville, Texas. 


Title Changes 
Martin J. Bouman—is now Transpor- 
tation & Traffic Engineer with the 
City of San Diego, California; was 





Trafic Operations Engineer. 

Warren H. Brandt—is now [ntersec- 
tion Design Engineer with the Illi- 
nois Division of Highways in Effing- 
ham, Illinois; was Field Engineer 
of the Illinois Division of Highways 
in Elgin, Illinois. 

Edwin F. Clark—is now Director of 
Highway Transportation Studies for 
the New York State Department of 
Public Works in New York City; 
was Director of Bureau of Highway 
Programming. 

Philip G. Dierstein—is now Assistant 

Traffic Engineer with the Illinois 
State Toll Highway Commission in 
Hinsdale, Illinois: was Trafic Main- 
tenance Supervisor. 
Robert Doughty—is now Superin- 
tendent, Division of Utility Mainte- 
nance and Operation of the Cincin- 
nati Department of Public Utilities; 
was Supervising Traffic Control] En- 
gineer. 

Robert E. Dunn—is now Urban High- 
way Engineer with the Washington 
Department of Highways in Olymp- 
ia, Washington; was Assistant Traf- 
fic Engineer. 

George W. Easley—is now Highway 
Trafic Engineer with the Virginia 
Department of Highways, in Rich- 
mond; was Traffic Technician C. 

James A. Gallagher, Jr.—is now As- 
sistant Planning Engineer with the 
Washington Department of High- 
ways in Olympia, Washington; was 
Assistant District Location Engineer 
in Vancouver, Washington. 

William H. Gerstle, Jr.—is now Trans- 





GPR, Safety-FIRST 
SAFE-T-CONE 


TRAFFIC GUIDES 


Use SAFE-T-CONES wherever traffic 


is difficult. 


Proven and accepted by 


Federal, State and Municipal traffic 
authorities in hundreds of major 


cities. 


All-rubber SAFE-T-CONES 


available in 
Ce” eee 


28-inch 
18-inch 
12-inch 


Solid-color PVC Poly-Cones avail- 
able in 18-inch and 28-inch sizes. 


Because of their handling-ease, 
SAFE-T-CONES are easily adapt- 
able to all situations at a mo- 
ment’s notice. SAFE-T-CONES com- 
mand attention. All-rubber cones 
can be painted or reflectorized. 


For full information write 


RADIATOR SPECIALTY CO.,CHARLOTTE,N.C. 


portation Planner with the Port De. 
velopment Department of the Port 
of New York Authority in New York 
City; was Highway Project Planner, 

Melvin C. Pohlkotte—is now Signal 
Engineer of the City Bureau of 
Trafic Engineering in Indianapolis, 
Indiana; was Traffic Operations En. 
gineer. 

David B. Sampson—is now Traflic En- 
gineer (Traffic Planning) with De 
Leuw Cather & Co. of Canada Ltd. 
in Toronto, Ontario; was Highway 
Engineer. 


Roy B. Sawhill—is now Associate Pro- 
fessor of Civil Engineering at the 
University of Washington in Se. 
attle; was Assistant Professor. 


Paul M. Weckesser—is now Traffic En- 
gineer with the New Jersey Turn- 
pike Authority in New Brunswick, 
New Jersey; was Assistant Traffic 
Engineer. 

Charles E. Zell—is now Senior High- 
way Engineer, Planning & Survey 
Department of the California Divi- 
sion of Highways in Sacramento, 
California; was Associate Highway 
Engineer. 


ROLLA T. FRY 


Rolla T. Fry, 56, died December 
18 after an extended illness. At the 
time of his death, he was urban 
trafic engineer for the Kansas State 
Highway Commission. He was an 
Associate Member of the Institute 
of Traffic Engineers. 

Mr. Fry was born at Pawnee 
Rock. Kansas, and attended Sterling 
College and the University of Colo- 
rado. He was employed by the high- 
way department for 27 years, and 
lived the last 24 years in Topeka. 

In addition to his Institute mem- 
bership, he was a member of the 
Kansas Engineering Society, the 
Topeka Engineers Club, and several 
social and fraternal groups. 
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New Publications 


The Nation’s Highway Program 
Chamber of Commerce of the U. S., 
1615 H Street NW, Washington 6, 
D. C. November 1960. 24 pp. $0.50. 
1 to 10 copies; reduced price for larg- 
er quantities. 

The new publication, written for the 
layman, has a brief analysis of high- 
way legislation and a review of the 
progress of the 41,000-mile National 
Interstate and Defense Highway Sys- 
tem, the primary and secondary high- 
ways and their urban extensions, and 
the other highway programs receiving 
federal assistance. 

Listing some of the problems con- 
fronting the planning, financing, and 
construction of the broad system of 
highways, the booklet points out that 
the chief problem is one of financing. 
The booklet discusses several alterna- 
tives currently proposed for the High- 
way Trust Fund: (1) increasing high- 
way user taxes to enable the Trust 
Fund to obtain revenues sufficient to 
keep the program on schedule; (2) 
transferring automotive excise taxes 
now going into the Treasury’s general 
fund to the Highway Trust Fund so 
that all automotive taxes are used only 
for highway purposes; (3) consider- 
ing other financial arrangements such 
as borrowing from the general fund 
and bond issues; and (4) curtailing 
the construction program to fit the 
revenues anticipated under present leg- 
islation. 

The booklet the various 
studies and investigations now under- 
way. 


reviews 


Fundamental Characteristics of 

Traffic Flow 

Adolf D. May Jr. and Frederick A. 
Wagner Jr. Highway Traffic Safety 
Center, Michigan State University, East 
Lansing, Michigan. July 1960. 86 pp. 
plus bibliography. 

The purpose of this research project 
was to investigate the fundamental 
characteristics of traffic flow on urban 
arterial highways, and to determine 
their inter-relationships, with special 
consideration given to a determination 
of the effects of internal friction and 
of the effects of roadway features as 
defined by varying degrees of marginal 
and medial friction. 

Seven study locations in urban areas 
were selected and represent facilities 
with various combinations of marginal 
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and medial frictions. Each study lo- 
cation had the following similar char- 
acteristics: level and tangent roadways, 
urban environment, heavy traffic vol- 
umes, absence of intersectional friction, 
continuity of amount and type of me- 
dial and marginal friction some dis- 
tance upstream and downstream from 
study locations, minimum driver visi- 
bility of survey equipment, multilaned 
facilities, and minimum influence due 
to changing weather conditions. 

The specific characteristics and phe- 
nomena of traffic operations obtained 
at the seven study locations that are 
included in this presentation are: 

1. Traffic Volume Characteristics 

2. Speed Characteristics 

3. Vehicular Headway Characteris- 
tics 

4. Inter-relationships of the Funda- 
mental Characteristics of Traffic Flow. 


Forecasting for Highways: 
The Record and the Outlook 
Bulletin 257, Highway Research Board, 
2101 Constitution Avenue, Washington 
25, D. C. July 1960. 38 pp. $0.80. 
Two papers assessing the methods 
and techniques of forecasting highway 
traffic and financing needs to meet the 
trafic demand are contained in this 
bulletin. These papers were presented 
at the 39th Annual Meeting of the 
Highway Research Board, as follows: 
“Need We Fail in Forecasting?” by 
E. L. Kanwit, C. A. Steele, and T. R. 
Todd, points out some of the failures 
in past traffic forecasting and suggests 


ways of making future forecasts more 
nearly realistic. 

“Outlook for Better Regional and 
National Forecasts of Highway Traffic 
and Finance,” by Donald E. Church, 
evaluates briefly procedures in current 
use in economic forecasting and dis- 
cusses certain key factors which show 
promise of improving the techniques 
of economic forecasting, especially 
those associated with the prediction of 
trafic volumes and highway user reve- 
nue. 


Urban Research — 1960 


Bulletin 256, Highway Research Board, 
2101 Constitution Avenue, Washington 
25, D. C. July 1960. 29 pp. $0.80. 

In this bulletin are included the an- 
nual Report of Committee on Urban 
Research and four papers, all as pre- 
sented at the 39th Annual Meeting of 
the Highway Research Board. The 
papers are as follows: 

“Research Needs in the Behavioral 
Sciences Relative to Highway Plan- 
ning,” by Lawrence Krader. 

“Open Space Control,” by Erling 
D. Solberg, urges adoption of develop- 
ment rights” by appropriate agencies 
to protect open spaces against resi- 
dential, industrial and commercial en- 
croachments so as to provide the areas 
needed in years to come for future 
highway rights-of-way. 

“Transportation Plans: Washington’s 
Next Steps,” by Robert A. Keith, re- 
views a four-year survey of transporta- 
tion needs for the Washington, D. C., 
region and briefly describes the steps 
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wun» Shalda 


10,000 ft. 
in feet & inches. 


Direct Reading . 


MEASURE 
METER 


No Bells e No Counting 
No Computing ¢ Fast Reset to Zero 


Special for the TRAFFIC ENGINEER: 
Graduated in either 10ths or 12ths 


The Shalda Measure Meter has been put to practical 
use by traffic engineers all over the nation. Its sim- 
plicity and accuracy has proven tremendously valuable 
in traffic engineering and has been accepted as a 
useful and practical tool. 


¢ Rust, dust, moisture 
resistant, sealed in 
mechanism. 


e Light, weighs only 
3 pounds. 


Distributed by 


B. G. REILLY COMPANY 
P.O. Box 231, N. Scituate, R. 1. 


— Dealer Inquiries Invited — 


FAST!! 


e Extension handle to 
40 inches. 

¢ Finest precision 
counters. 

* Trouble free, 
factory lubricated. 

e Handy, portable—only 23 inches long. 


SIMPLE! ACCURATE!! 


Automatically adds or subtracts. 
No other machine has this feature. 


Just walk it ahead—the precision computer clocks off 


feet and inches like an automobile speedometer ... with 
equally simple reading. To subtract—just back it up. 


At only $49.50 will pay for itself many times over. 
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needed to transform the present plan- 
ning reports into an ultimately operat- 
ing transit system. 

“Zoning and Traffic Congestion,” by 
W. H. Stanhagen, reviews the direct 
tie between urban expansion and traf- 
fic generation and points out that zon- 
ing control of the former can solve 
many of the future problems of the 
latter. 


Driving Simulators and Application of 
Electronics to Highways 

Bulletin 261, Highway Research Board, 
2101 Constitution Avenue, Washington 
25, D. C. August 1960. 60 pp. $1.40. 

Contained in this bulletin are five 
papers presented at the 39th Annual 
Meeting of the Highway Research 
Board, as follows: 

“Driving Simulator Research,” by 
Slade Hulbert and Charles Wojcik, 
describes two driver testing devices 
and the results of testing a number of 
driver subjects. 

“Engineering and Psychological Uses 
of a Driving Simulator,” by Bernard 
H. Fox, outlines some fundamental re- 
quirements and uses of driving simu- 
lators in traffic safety research. 

“Some Technical Considerations in 
Driving Simulation,” by Bernard H. 
Fox, describes the problems met in the 
construction and use of a driving simu- 
lator. 


“Standard Electronic Units Inter- 
connect to Provide Flexible Digital Re- 
cording,’ by Richard C. Hopkins, de- 
scribes use of standard electronic units 
in combinations to form flexible digital 
recording systems for such purposes as 
recording traffic, weight, speed, deflec- 
tion, vibration, etc. 


“Electronic Highways,” by Joseph 


B. Bidwell, Albert F. Welch, and 
Eugene A. Hanysz, describes two com- 
paratively simple electronic systems 
for providing road information and 
warning drivers of path error. 


Highway-Railway Grade Crossing 
Treatments 

By W. A. McLaughlin, Technical Pub- 
lication No. 13, Canadian Good Roads 
Association, 270 MacLaren St., Ottawa 
4, Canada. October, 1960. 42 pp. plus 
appendices. $1.00. 

The author reports on an extensive 
survey of the methods which are used 
in both Canada and the United States 
to evaluate highway - railway grade 
crossing treatments. As background for 
his discussion, he has traced the his- 
tory of the grade crossing problem in- 
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cluding a study of the number of ac- 
cidents which have occurred. The ac- 
cident picture is related to both the 
effectiveness of various devices and the 
economic considerations. 

With the basic tenet that greater de- 
grees of crossing protection should be 
provided as more economic benefits 
result, the author describes an ap- 
proach to an economic analysis. He 
relates this analysis to a system of 
priorities. The methods to be used in 
making the economic analysis are set 
forth in the appendices. 


Metropolitan Transportation 
Department of Public Relations, Amer- 
ican Automobile Association. 1712 G 
Street, N.W., Washington 6, D. C. 
1960, 31 pp. 

One of the features at the recent an- 
nual meeting of the AAA was a panel 
discussion on “The Metropolitan Trans- 
portation Problem.” Messrs. F. T. 
Aschman, J. E. Havenner, E. H. 
Holmes, W. S. Smith and D. C. Wag- 
ner were the panelists. Mr. Pyke John- 
son served as moderator. 

The text of the discussion has been 
printed in pamphlet form because of 
the widespread interest in urban trans- 
portation. Some of the questions dis- 
cussed by the group include the health 
of downtown areas, the urban sprawl, 
the place of mass transit, and the need 
for urban freeways. Many of the phys- 
ical factors involved in a transporta- 
tion system to serve metropolitan areas 
are discussed. 


Quality of Traffic Flow 

By Adolf D. May Jr. and Frederick 
A. Wagner, Jr. Highway Traffic Safety 
Center, Michigan State University, 
East Lansing, Michigan. July, 1960. 
105 pp. plus bibliography. 

The study described in this publica- 
tion had three main objectives: 

1. Relate roadway features to op- 
erating characteristics and accident ex- 
perience ; 

2. Formulate mathematical relation- 
ships between various vehicle operat- 
ing characteristics and with accident 
experience ; 

3. Develop methods for measuring 
the quality of traffic flow. 

In addition, an effort was made to: 

1. Evaluate operating characteristics 
on the Detroit Expressway system 

2. Evaluate operating characteristics 
on special types of urban arterials 

3. Investigate the reliability of the 
moving vehicle method of estimating 
traffic volume 


4. Apply statistical analyses to travel 
time studies 

5. Make comparative analyses of in. 
strumentation for measuring vehicle 
operating characteristics. 

The work has been written in three 
parts. Part I deals with the three major 
objectives, Part II discusses the first 
two additional objectives, and Part II] 
is concerned with the last three addi- 
tional objectives. 


New Products 
| arene ne NR EE RANE ne 


Traffic Recorder Show 
Put ‘On The Road’ 


Fischer & Porter’s Traffic Operations 
Punch (TOP) Recorder is not only 
new, but it presents an entirely differ- 
ent concept in the recording and pro- 
cessing of traffic flow data. Thus, F&P 
has been faced with the need to fully 
explain the TOP system, its operation 
and its advantages to the various plan- 
ning, traffic, and purchasing groups 
who are responsible for the purchase 
of such equipment. How could this 
best be accomplished? Company off- 
cials agreed upon a mobile unit which 
would explain the system in its en- 
tirety through an actual field demon- 
stration. Now in existence for three 
months, F&P’s road show has already 
toured 15 states. and according to a 
representative of the Warminster, Pa. 
firm “our working exhibit has been en- 
thusiastically received everywhere it 
has visited.” 

Two instruments are utilized in the 
F&P system. The first of these is the 
TOP portable counter itself which ac- 
cepts signals from any type of de- 
tecting element such as a treadle, pneu- 
matic tube, sonar, radar, or electric- 
eye. The signal from the sensing ele- 
ment is gathered in the recorder, which 
accepts up to 20 counts per second; 


This traveling demonstration unit tells Fischer & 
Porter’s complete traffic recorder story. The port- 
able counter and translator are shown in the 
vehicle; the permanent recording unit is in the 
foreground. 
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the recorder punches out the cumula- 
tive total on tape. The rugged recorder 
unit is housed in a steel case and is 
powered by a 714 volt dry cell bat- 
tery; a 15-jewel battery-wound spring- 
operated clock also operates off this 
battery. The entire package including 
the battery weighs just 40 pounds and 
thus the unit is truly portable. A per- 
manent recording unit having its own 
rectifier is designed for installation in 
standard traffic enclosures; it will op- 
erate on 110-volt a-c power. 


The second of the machines shown 
in the mobile unit is the F&P trans- 
lator which accepts the punched tape 
from the recorder and converts it into 
punched cards or standard computer 
punched tape. A week’s readings taken 
at hourly intervals can be converted 
into punched cards or tape in less 
than one minute. Not only does this 
reduce the time factor but it eliminates 
the inevitable errors of manual data 
handling. 

The saving in time and money af- 
forded by the use of this machine data 
handling system, F&P points out, al- 
lows for more extensive surveys and a 
more accurate analysis with no _ in- 
crease in cost. 


The Traffic Operations Punch, Fisch- 
er & Porter feels, will supply the an- 
swers to complex traffic planning prob- 
lems by clearly. effectively, and swift- 
ly performing the necessary compu- 
tations on a mass basis. And like a 
political candidate, they literally have 
taken their program to the people... . 
the trafic engineering people and their 
associates . . . who can do something 
about it. 


Arched over a Key West fishing pier, these 
mercury vapor luminaires came through Hur- 
ricane Donna’s 70-mile-an-hour winds un- 
scathed. The General Electric M-400 units, de- 
signed to withstand 150-mile-an-hour winds, 
were installed by the City Electric System on the 
pier, which juts 1,000 feet into the open waters 
of the Florida Straits. The pier was in the path 
of Donna, whose smashing sortie through Florida 
left $200 million in damage. 
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Rotary Signal Timing 
Chart Developed 

A rotary signal timing chart has 
been developed and put to practical 
use by Suat Basaran, traffic engineer 
for the Department of Highways and 
Traffic, Washington, D. C. 

The rotary timing chart is especially 
designed to give simple, accurate and 
speedy determination of offset and 
timer dial settings of the traffic signal 
controllers. The entire procedure is 
simplified so that even the percentage 
values of the time lengths for the dif- 
ferent signal indications, in a given 
time cycle, are indicated on the chart, 
thus eliminating calculator or slide rule 
operations. Direct readings are given 
for 55, 60, 65, 70 and 80 second cycles, 
and dial setting scales represent the 
relative positions of the scales on the 
timer dials. 

One of the major advantages is that 
the rotary timing chart will, almost 
instantly, indicate the exact position 
of the offset and the timer dial settings 
for controllers having a 10% dwell 
period in every revolution of the dials 
(ie, ““Trafflex” controllers of the 
Crouse-Hinds Co.) 

It has proven to be a very valuable 
time saver. Its fast and easy operation 
is appreciated by engineers and signal 
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technicians who deal with signal tim- 
ing. For more details write to Suat 
Basaran, 2550 N. Greenbrier Street, 
Arlington 7, Virginia. 


New Gerrard Bracket 

~ e a _ 
Simplifies Sign Hanging 

A new self-locking bracket used to 
hold two-sided and other cantilever 
type street signs from round, octagonal 
and square poles and posts has been 
introduced by A. J. Gerrard & Com- 
pany, Des Plaines, Illinois. 

Designed for and in conjunction with 
the City of Newark, the stainless steel 
bracket locks onto any size wood, met- 
al or plastic post measuring 2” or 
more in diameter. Each bracket con- 
sists of two identical parts that are 
bolted together holding the sign in 
between. The entire unit is then strap- 
ped to the post with stainless steel 
strapping. As the tension on the strap 
is increased, the bracket legs become 
locked in position on the post. The in- 
creased tension on the bracket also 
tends to hold the sign more firmly. 
However, the signs can be removed 
and replaced without taking off the 
strapping or bracket. 

The new brackets result in sizable 
savings over other methods of install- 
ing signs. Since double faced signs 
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can be used with the new bracket, the 
need for two individual signs bolted 
back to back is eliminated. The new 
method allows the bracket to be bolted 
to the sign in the shop. The actual 
hanging of the sign on the post then 
takes only a matter of seconds. 
Illustrated literature on the brackets 
and other sign hanging equipment cur- 
rently in use by over 1000 state and 
municipal governments is available 
from A. J. Gerrard & Company, 400 
East Touhy Avenue, Des Plaines, IIli- 


nois. 


Revere Introduces 
Photoelectric Control 


New photoelectric light controls by 
Revere Electric Mfg. Co. are light-sen- 
sitive switches which automatically 
turn on outdoor lighting installations 
such as street lights and service station 
lights at predetermined levels of dark- 
ness and turn them off when they are 
no longer needed. Series 4005 is the 
basic control; 4006 series controls are 
equipped with an electric timer to pre- 
set any desired “off” period and tem- 
porarily override the photoelectric cell. 

The control consists of a cadmium 
sulphide photoelectric cell with a high 
dark resistance of + 5 megohms, 
which can operate continuously carry- 
ing 500 milliwatts of power. It also 
features a hermetically sealed tungsten- 
mercury solenoid type switch with a 
load capacity of 20 to 30 amperes at 
120 volts or 240 volts AC and an in- 
rush current capacity of 130 amperes. 
An air gap lightning arrester rated at 
1000 volts rms with a critical spark- 
over at 2400 volts is built into each 
control. The light level setting is ad- 
justable from 14 to 4 footcandles. Nor- 
mal factory setting is 2 footcandles. 


Encased in a weatherproof, shock 
resistant butyrate housing, the control 
operates through a temperature range 
from —40 F. to 165 F. It is available 
with either a standard 3-prong locking 


type plug which meets EEI-NEMA 
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specifications and carries a 15 ampere 
load, or with color coded 14” pigtail 
leads which will carry the full 30 am- 
pere current capacity of the mercury 
switch. The units are available with op- 
tional 2” slipfitter or mounting brack- 
ets. 

Descriptive literature may be had 
by writing to: Revere Electric Mfg. 
Co., 7420 Lehigh Ave., Chicago 48, 


Illinois. 


Henberger Co. Expands 
To Los Angeles 


The John C. Henberger Co., manu- 
facturer’s representative, with its prin- 
cipal office in San Diego, has opened 
a branch office in Los Angeles. 

The new office, located at 11022 
North Haskell Avenue, Grenada Hills, 
California, will be run by Richard 
Wald, formerly district sales manager 
for a major manufacturer, and well- 
known to many in the traffic engineer- 
ing field. 

This represents a large advance for 
the Henberger Company, which started 
operations in San Diego two years ago. 
The owner, John Henberger, was for 
a number of years associated with an- 
other major manufacturer, and is him- 
self well-known to the traffic field not 
only in California but in many other 
parts of the country. 


Radio Traffic Contro/ 


Units Expand System 
The Wayne County Road Commis. 
sion has announced expansion of its 
radio trafic control system. Twenty 
Motorola receiver-decoders are being 
installed in the Detroit area to bring 
traffic signals at 50 intersections under 
radio control. The Wayne County sys. 
tem, which went on the air in April, 
1958, is both the country’s first 960- 
megacycle radio trafic control network 
and Motorola’s initial installation in 


the field. 


New Lane Markers 


Now Available 

A highly effective, new traffic lane 
marking system providing exceptional 
nighttime and bad weather visibility 
has been developed and is being man- 
ufactured by the Adhesive, Resin and 
Chemical Division of the American- 
Marietta Company. 

New Lite-Lane traffic guide systems 
are available as a complete package 
including highly reflective, contoured 
markers, a high strength epoxy type 
adhesive for marker-to-pavement bond- 
ing, and an efficient semi-automatic ap- 
plication system which is said to insure 
maximum in-place life and greatest 
economy. 

Tests indicate that a useful life of 
7 to 10 years may be expected from 
the Lite-Lane markers under extreme 
trafic conditions. The marker is a low- 
profile durable plastic disc with un- 
usual impact resistance and flexibility 
when bonded to the roadway. It con- 
tains a uniform dispersion of reflective 
glass beads throughout which provides 
exceptional brilliance when exposed 
to vehicle lights. Because of its con- 
sistent composition, the marker re- 
mains highly reflective throughout its 
entire life. As the grinding action of 
tires wears it down, new beads con- 
tinually are exposed to maintain or- 
iginal reflectivity year after year. 

When compared with conventional 
paint stripes heavily loaded with glass 
beads, Lite-Lane markers were found 
to remain brightly visible while stripes 
disappeared under fog or wet road 
conditions, according to the manufac- 
turer. 

To provide the strongest possible 
bond between the marker and the pave- 
ment, American-Marietta research and 
engineering staffs developed an epoxy 
type adhesive. Noted for its ability to 
stick anything to anything, the epoxy 
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NAIL, SCREW, RIVET OR BOLT this new 
Stimsonite reflector to metal, wood or concrete 
Unique center hole makes mounting easy. Avail 


able in amber, red and crystal 
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NEW! stimSonite 
CENTER MOUNT REFLECTOR 


The new Stimsonite reflector has a unique advantage per- 
mitting fast, easy mounting. You can use a screw, bolt, nail 
or rivet to mount this versatile new product on metal, 
wood or concrete. 


OTHER BIG ADVANTAGES: 


Long range visibility—returns more light to source than any other 
reflector. 


Hermetically sealed and housed in sturdy aluminum. 
Noncorrosive and weatherproof. 


Write today for bulletin with full details. 


STIMSONIVE 


In Canada: ESNA CANADA LTD., 12 GOWER ST., TORONTO 16, CANADA 


>“\ STIMSONITE SIGNAL DEVICES (458, 
PELASTIC STOP NUT CORPORATION OF AMERICA 


1027 NEWARK AVENUE - ELIZABETH 3, NEW JERSEY 
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On dry road surfaces Lite-Lane Traffic Guide 
Markers show the same reflective brilliance as 
heavily glass-beaded painted stripes applied with 
conventional striping equipment. (Unretouched 
driver’s-eye view—highbeam). 


When conventional stripes vanish under hazard- 
ous wet road conditions, Lite-Lane offers a 
clearly visible path of light to safely guide the 
nighttime motorist. (Unretouched photograph- 
high beam). 


as utilized by A-M researchers offered 
a tough and durable bonding agent 
with a shear strength exceeding the 
cohesive strength of the strongest con- 
crete. The adhesive, when used with 
catalyst and heat cured with Lite-Lane 
application equipment, enables the 
markers to be installed quickly and 
without halting traffic flow for extended 
periods. 

Aside from closing only a fraction 
of the roadway required for painting 
conventional traffic stripes, installation 
of Lite-Lane markers with the semi- 
automatic system allows application 
during variable weather conditions. Be- 
cause all the components are designed 
for environmental tolerance, the mark- 
ers may be installed on wet or dry 
pavement or over traffic lines without 
surface preparation. The markers also 
may be applied at temperatures vary- 
ing from 38°F. to 90°F., and over 
abraded surfaces, with or without pre- 
heating. 

A safety feature of the markers is 
that they audibly signal a careless or 
drowsy driver that he has wandered 
out of his lane or to the edge of the 
road. Because of the low-profile design 
there is no impact hazard endangering 
vehicle control. 

Specifications and detailed informa- 
tion are available on request from 
American - Marietta Company, 3400 
13th Avenue S.W., Seattle 4, Washing- 


ton. 
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Technical Notes 


THE PROFESSIONAL RESPONSIBILITY OF 
CITY PLANNERS AND TRAFFIC ENGINEERS 
IN URBAN TRANSPORTATION 


This statement covers those phases 
of urban transportation in which 
the city planner and traffic engineer 
have interests such as, 
highways, transit, and terminal fa- 
cilities and services. It recommends 
the establishment of certain inter- 
professional relationships that nor- 
mally should be followed to foster 
sound community development and 
insure safe and efficient transporta- 
tion service. 

The governing bodies of the 
American Institute of Planners and 
the Institute of Traffic Engineers 
have adopted this as their interpro- 
fessional policy statement. 


common 


ae COOPERATION of various pro- 
fessional groups is indispensable in any 
urban transportation program. This 
applies particularly to the city planner 
and the traffic engineer. Others who 
are directly concerned are the public 
works director, city engineer, police 
official, transit official, utility manager, 
as well as county, state and Federal 
highway officials. All must participate 
since urban transportation has so many 
facets—planning, design, construction, 
operation and maintenance. 

To the extent possible, members of 
these different groups must perform 
as a team. Obviously it must be rec- 
ognized that each member has certain 
individual assignments to carry out 
either by law or administrative order. 
Generally speaking, however, there is 
still ample latitude for the cooperative 
effort that is needed. 

For his part, the city planner is as- 
signed the responsibility of develop- 
ing and guiding the implementation of 
the comprehensive community plan. 
Transportation is one of the most im- 
portant elements in such a plan. There- 
fore, the city planner, of necessity, 
must see that transportation facilities 
are integrated with other key elements 
of the community plan. This, of 
course, can be achieved only by co- 
ordinating his efforts with those of 
other professionals who are responsi- 
ble for building and operating these 


facilities. The city planner must weigh 
with the other groups the interrelation. 
ship between various elements of the 
comprehensive plan. 

The traffic engineer’s responsibility 
is to see that the transportation SVS: 
tem in a community is operated safely 
and efficiently. In this task he is in- 
terested in the planning and design. 
ing of the transportation facilities as 
they will ultimately affect the operation 
of the system. He is also interested in 
the operational control measures such 
as trafic signals, signs and markings, 
as well as the necessary laws regulat- 
ing traffic required for safety and ef- 
ficiency. In fact, he is concerned with 
any plans that will affect desires and 
needs relating to the movement of 
people and goods. 

The goal of both city planners and 
traffic engineers should be the devel- 
opment of a unified transportation 
program that effectively fosters sound 
community development and assures 
safe and efficient transportation serv- 
ices, 


DIVISION OF RESPONSIBILITY 


The following outline indicates the 
general responsibility of the city plan- 
ner and trafic engineer in various 
phases of the transportation program. 
In carrying out these responsibilities, 
the type of cooperation will naturally 
depend upon the status of transporta- 
tion and other community plans. While 
the transportation plan and land use 
plan are under development, cities will 
undoubtedly move ahead with various 
types of projects which will call for 
collective action. In this event it is es- 
sential that the city planners and traflic 
engineer get together as early as pos- 
sible in the development of sound 
projects. 

In communities where a definite 
transportation plan exists, much of the 
cooperative effort and individual ac- 
tion will, of course, be directed to 
carrying out the plan and keeping it 
up to date and, therefore, will be con- 
cerned mainly with the last portion of 
the outline. 

But, regardless of the status of 
transportation plans in an area, there 


TRAFFIC ENGINEERING 





weigh 
lation. 


of the 


sibility 
safely 
is in- 
lesign- 
lies as 
‘ration 
ted in 
s such 
rkings, 
egulat- 
nd ef. 
d with 
es and 
ent of 


rs and 
devel- 
rtation 
sound 
issures 
1 serv- 


ITY 


tes the 
y plan- 
arious 
gram. 
vilities, 
turally 
sporta- 
While 
nd use 
es will 
various 
all for 
t is es- 
| traffic 
1S pos- 
sound 


lefinite 
of the 
yal ac- 
ted to 
ving it 
ye cOn- 
tion of 


lus of 
. there 


ERING 


a 


provides traffic-actuated signal 
control for arterial flow... 
automatically ... for less money 


The TRAFF-O-MATIC® TM SYSTEM is a traffic-actuated, 3-offset, 3-cycle length 
system that provides a low cost method of arterial signal control. It responds to 
actual traffic changes without time clocks without program drums. 


Continuously and automatically the TM System seeks and selects the most favor- 
able offset and cycle length combination based on the relative volume levels of 
two sampled directions of traffic flow. Operating adjustments are made without 
tools. Circuitry and component construction incorporate the latest design tech- 
niques for maximum service and ease of maintenance. 

STRAT? -0-MATIC= 

| @ TRAFF-O-MATIC MASTER MODEL TM-1 maintains continuous gy ga 
inbound-ovtbound volume comporison . . . automatically selects 


one of three offsets to best serve traffic flow, in addition to es 
free operation at low volumes. 


20 TRAFF-O-MATIC COORDINATING UNIT MODEL TM-21, one 

with each local semi-actuated controller, interprets Master's off- a 
set instructions . . . easy knob adjustment of three offsets . . . 

each offset can be assigned an individual background cycle 

length. 
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WRITE TODAY FOR DETAILS oe 


@) 
AUTOMATIC SIGNAL DIVISION i 


EASTERN INDUSTRIES, INCORPORATED 
NORWALK, CONNECTICUT 
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are many routine chores that the city 
planner and traffic engineer must tackle 
cooperatively. The city planner in re- 
viewing site plans for major develop- 
ments, or proposed major changes in 
zoning densities, should discuss such 
matters with the traffic engineer. The 
traffic engineer should review with the 
city planner major operational changes 
such as one-way streets. On all daily 
administrative matters that impinge on 
one another’s work, a sincere effort 
must be made to “work with” all in- 
terested parties. 


GATHERING THE FACTS 


Basic to any sound transportation 
plan is a continuing fact-gathering 
program. This above all requires co- 
operative action. For this reason the 
National Committee on Urban Trans- 
portation recommends that a technical 
coordinating committee be established. 
This should include the city planner 
and traffic engineer as well as the pub- 
lic works director, the city engineer, 
transit and highway officials. The com- 
mittee would guide the general col- 
lection of facts and development of the 
transportation plan and program. 

The impetus for the establishment 
of such a program should come from 
the various professional groups in- 
volved, though the leadership should 
rest with the top administrative official. 
Usually this type of program can be 
carried out within the existing admin- 
istrative structure. However, at times 
it may be advantageous to create a 
special technical team or staff to help 
carry out the work load and assist the 
technical coordinating committee. This 
type of coordinated approach should 
also be established on a regional basis. 

With such a committee framework, 
the responsibilities of the city planner 
and traffic engineer generally should 
follow the pattern below. In some in- 
stances the joint responsibilities may 
involve only advisory duties; in others, 
actual participation in the work. 


Joint Responsibility : 

1. Street use study 

2. Origin and destination study 
(often conducted by state high- 
way departments) 
Study of transportation expend- 
itures 
Use of transit (if not undertaken 
by the transit agency) 


Gity Planner’s Responsibility: 
1. Land use survey 
2. Economic base studies 


§2 


Population surveys 
zone) 

4. Employment surveys (zone by 
zone) 

5. Social and economic surveys 


(zone by 


Traffic Engineer’s Responsibility: 
1. Traffic volume surveys 
Travel time studies 
Accident studies 
Street capacity studies 
Parking studies 
Control devices surveys 


ANALYSIS OF THE FACTS 

The analysis of the data collected 

will be largely the responsibility of 
the professional groups that have as- 
sembled the information. However, col- 
lation of the facts and their evalua- 
tion should be a joint effort. Mutual 
understanding of how the facts are 
interrelated is most important in the 
development of an effective transpor- 
tation plan and program. 

Joint Responsibility: 

1. Determination of relationships 
between land use, transporta- 
tion facilities and travel hab- 
its 

Analysis of the street patterns— 
spacing, intersection frequen- 
cy, traffic volume and land 
use type 

Review of the traffic and transit 
service characteristics 

Analysis of land access prob- 
lems as related to types of 
streets 


Planner’s Responsibility: 

Evaluation of residential land 
patterns 

Evaluation of commercial and 
industrial patterns 

Location study of parks, schools 
and other public facilities 

Analysis of social and economic 
patterns 


Traffic Engineer's Responsibility: 
1. Comparison of existing volumes 
and street capacity 
2. Comparison of travel times on 
various street segments 
Comparison of accident patterns 
for various street segments 
Analysis of traffic control meas- 
ures 


The analysis of these facts should 
be used in developing projections of 
future land and traffic patterns. This 
will call for a joint decision as to how 
this can best be done for a particular 


community. Once this is achieved, the 
nature of the traffic problem should 
be evaluated by all professional groups 
associated with carrying out the trans. 
portation plan. 


DEVELOPING THE PLAN 

When the facts have been collected 

and analyzed, appropriate standards 
and objectives should be adopted to 
guide the development of the plan and 
to measure transportation and terminal 
deficiencies, present and future. Much 
of this work will have to be done on 
a cooperative basis, by professional 
groups concerned, though a consider- 
able amount of detail work can be left 
to staff. 

Joint Responsibility : 

1. Establishment of general objec- 
tives relating to community 
development 

Adoption of standards for trans- 
portation — design capacities, 
cross sections, access controls, 
spacing and intersection fre- 
quency, speed etc. 

Determination of transportation 
and terminal deficiencies 

Formulation of alternative solu- 
tions that should be consid- 
ered 

City Planner’s Responsibility: 

1. Review of land use and density 
patterns to help formulate 
overall objectives as to the 
development and_redevelop- 
ment of the community 

2. Consideration of the different 
land use and density alterna- 
tives that could be realized by 
the community 

3. Assessment of the effect that 
various transportation plans 
would have on land develop- 
ment 

4. Coordination of the transporta- 
tion plan with all other ele- 
ments of the general plan 

Traffic Engineer's Responsibility: 

1. Review of existing level of 
transportation services as a 
means of determining appro- 
priate standards 

2. Testing the various transporta- 
tion alternatives including as- 
signment of traffic to the va- 
rious proposed systems 

3. Determination of the several 
types and location of trans- 
portation facilities with re- 
gard to operational aspects 

Following the testing of adequacy 
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of the alternative proposals, an evalu- 
ation of each proposal should be 
made. Yardsticks can be established to 
measure the benefits to the traveling 
public as well as the impact that each 
plan will have on community develop- 
ment. Having evaluated each proposal 
on the basis of these findings, the 
technical coordinating committee can 
now recommend which plan is most 
appropriate for the community. Gen- 
erally local law will require that the 
plan be evaluated and then adopted 
by the local planning agency. The 
necessary approval of the State High- 
way Department should also be sought. 


CARRYING OUT THE PLAN 


In carrying out the plan, a close 
working relationship between the var- 
ious professional groups can help to 
insure the logical development of the 
transportation program, while at the 
same time minimizing disruption of 
normal community activities. Such a 
team is especially important with re- 
gard to design details that affect opera- 
tion and community amenities. 

Division of responsibility at this 
stage would be as follows: 


Joint Responsibility: 

1. Determining the exact location 
of proposed transportation fa- 
cilities 

2. Establishing transportation im- 
provement priorities 

3. Keeping the data and plans up 
to date 


City Planner’s Responsibility: 

1. Establishing the necessary plan- 
ning program (off-street park- 
ing and load requirements in 
zoning ordinances, require- 
ments that subdivisions con- 
form to the transportation 
plan, etc.) to foster the devel- 
opment of the transportation 
plan. 

2. Consulting with the traffic en- 
gineer to report on the impact 
that various zoning changes 
will have on transportation 
problems 


Trafic Engineer’s Responsibility : 

1. Establishing the necessary oper- 
ational and control measures 
to assure smooth traffic opera- 
tion during construction of 
facilities 

2. Determination of operational 
measures necessary to effec- 
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tuate the transportation pro- 
posals 
3. Review with the city planner 
proposed major traffic opera- 
tional changes like one - way 
street and thru-street program 
In developing and implementing the 
plan, all professional groups have a 
responsibility to inform the public 
fully of their actions. Public support 
for any transportation program is most 
essential, and this fact must be recog- 
nized during all phases of the pro- 
gram. 


Prepared by a joint committee of 
AIP and ITE, with the following 
membership: 


Alan M. Voorhees, Chairman 
(AIP, ITE) 

Leon W. Corder (ITE) 

Roger L. Creighton (AIP) 

Philip E. Geissal (AIP) 

Lawrence Livingston, Jr. (AIP) 

William R. Marston (ITE) 

Frederick A. McLaughlin, Jr. 
(AIP) 

O. K. Normann (ITE) 

Richard A. Overmyer (ITE) 

Arthur T. Row, Jr. (AIP) 

Ross T. Shoaf (ITE) 


Technical Council News 


Research and the ITE 


As part of the program of the Tech- 
nical Development and Research Fund 
of the Institute of Traffic Engineers, a 
questionnaire was distributed several 
months ago by the members of the 
Technical Council to their standing 
committees and project committee 
chairman. The objective of the survey 
was to identify specific projects or 
areas of research which the Institute 
should encourage. The results, it was 
felt, would be valuable to the Depart- 
ment Heads in planning the work of 
their individual Departments. How- 
ever, of more immediate importance, 
the results will help the Review Com- 
mittee of the TD&R Fund to determine 
research priorities. 


Every practicing traffic engineer 
probably has his own ideas about the 
areas in which research is needed. The 
respondents to the questionnaire felt 
strongly that additional study is needed 
on warrants for traffic controls and 
regulations, as well as on the design 
and location of devices. In this same 
area, returns indicated the need re- 


lating operating characteristics to con- 
trols and a corresponding need to de- 
velop information on controls which 
laymen can assimilate and accept. 

Integration of transportation in ur- 
ban areas was also considered impor- 
tant, together with related problems 
of mass transit, city planning, and land 
use. In the specific field of highway 
transportation, better information on 
tax losses, land losses, maintenance 
costs, and accident savings is needed 
to evaluate fully the economics of free- 
ways. There are still questions about 
interchange design in urban areas, in- 
cluding the degree of control that can 
or should be exercised over entrance 
ramps. 

In the field of accidents, much more 
information is needed on the matter 
of relating design features to accidents. 
Studies are also needed to determine 
drivers’ reactions to various stimuli— 
projects which suggest the need for an 
overall analysis of driver behavior. 

These ideas are but some indication 
of the research needed in the field of 
traffic engineering. Anyone who has an 
interest in research and the facilities 
to carry on some of this work is in- 
vited to submit a proposal for a proj- 
ect which needs funding. The Review 
Committee of the TD&R Fund has de- 
veloped a form of request for this 
purpose, which is shown below. 


INSTITUTE OF TRAFFIC 
ENGINEERS 
Technical Development and Research 
Fund 


Form of Request for Financial Aid 


The following is an outline of the 
information which should be set forth 
briefly, but clearly, for each project 
for which aid is desired. 


I. Description of Project and 
Objectives 


A. Project Description 
(1) Concise description of 
recommended project 


Project Objectives 
(1) Objectives to be obtained 


Project Justification or De- 

sirability 

(1) Reasons why project is 
desirable 

(2) Value to profession 

(3) Present status 


Responsibility for Project 
(1) Individual or agency re- 
sponsible for the project 
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(2) Other agencies who may 
participate 


II. Procedures 
A. Bibliography 
B. Step-by-Step procedures re- 
quired 


C. Anticipated means of publi- 
cation 


IIIf. Project Schedule and Cost 
A. Project Schedule 


(1) How soon can project 
be started if funds are 
authorized 


(2) 


Estimated time for com- 
pletion 


If project can be under- 
taken in stages, set forth 
sequence of stages and 
estimated time required 
for each 

Project Cost 

(1) Set forth estimated re- 
quirements for: 
(a) Salaries and wages 
(b) Expendable 

supplies 

(c) Equipment 
(d) Travel Expense 
(e) Publication costs 
(f) Other direct costs 


Stage Costs 
(1) If project can be 
undertaken in stages 
(III-A-3), set forth 
total estimated cost 
of each stage. 


IV. Facilities Available 
A. Existing facilities that can be 
utilized for project 
(1) Physical Facilities 
(2) Libraries 
(3) Equipment 
V. Other Resources Available 
A. Other funds and resources 
available for project 
Name of Agency Making Request 
By 
Date 


As described in the December issue 


of TRAFFIC ENGINEERING, these 
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proposals will be studied by the Re- 
view Committee and each will be eval- 
uated in terms of the proposed proj- 
ect’s value to the traffic engineering 
prefession and the need for research in 
that particular area. 

Others may be acutely aware of 
definite needs in the field, but may 
not wish to submit proposals because 
of a lack of talent or the facilities for 
research. Such individuals can _per- 
form a valuable service by forwarding 
their ideas either to the Department 
Head most likely to be concerned or 
to ITE headquarters to the attention 
of the Staff Engineer, Stephen G. 
Petersen, so that he may place the 
ideas in the proper channels. 





CROSSOVERS 
(Continued from page 16) 


3. Removal of all unnecessary cross- 
overs. 

4. Relocations or removal of all 
crossovers too close to signals. 

5. Removal, wherever possible, of all 
neon lights which distract from a cross- 
over and cause unsafe operation. 

6. Plastic material should be used 
for year round pavement marking. 

7. Continued study of improvement 
to overhead light. 

8. Extension of no stopping regula- 
tion to more than 30 feet, where needed. 

9. It should be noted that large signs 
have been erected at all highway en- 
trances to the Metropolitan area, warn- 
ing out-of-towners to watch for and 
obey pedestrian crossover signs. 


Summary 

The pedestrian crossover was con- 
ceived as a traffic control device which 
would afford pedestrians a means of 
crossing busy traffic arteries, and at 
the same time create as little delay as 
possible to vehicular traffic. In the more 
than two years of its operation, the 
pedestrian crossover has proved a suc- 
cess in fulfilling its original purpose. 

The number of requests for the in- 
stallation of traffic signals has dropped 
markedly, while numerous requests are 
being received for additional cross- 
overs. Warrants as to need and suita- 
bility of location are being worked out 
to ensure that the program is not over- 
done. 

With continued publicity, education 
and enforcement, combined with more 
widespread use, there is no reason why 
the pedestrian crossover should not be 
an unqualified success. 


————_=—E—=>E— 


Coming Events 


a} 


February 28-March 2—ILLINOIS HIGHWAY EN. 
GINEERING CONFERENCE 
Contact: John W. Hutchinson, 304 Civil 
Engineering Hall, Urbana, Illinois. 


March 2-3—ILLINOIS TRAFFIC ENGINEERING 
CONFERENCE 


Contact: John E. Baerwald, 404 Civil Ep- 
gineering Hall, Urbana, Illinois. 


March 5-7—SOUTHERN SAFETY CONFERENCE— 


Annual Conference and Exposition, At- 
lanta Biltmore Hotel, Atlanta, Georgia. 
Contact: W. L. Groth, P. O. Box 8927, 
Richmond 25, Va. 


March 6-24—TRAFFIC ENGINEERING SEMINAR— 


Three-week course sponsored by Midwest 
Section, ITE and Northwestern Univer- 
sity. Tuition $195. Contact: The Traffic 
Institute, 1804 Hinman Ave., Evanston, 


March 28-30—WESTERN SAFETY CONGRESS— 


8th Annual Congress & Exhibits, Ambas- 
sador Hotel, Los Angeles, Calif. Contact: 
Greater L. A. Chapter NSC, 3388 W. 8th 
St., Los Angeles 5, Calif. 


May 18-19—GEORGIA TECH CONFERENCE ON 
PARKING— 


Contact: Director of Short Courses and 
Conferences, Georgia Tech, Atlanta 13, 
Ga. 


August 21-26—WORLD TRAFFIC ENGINEERING 
CONFERENCE— 


31st Annual Meeting, Institute of Traffic 
Engineers and 6th International Study 
Week in Trafic Engineering, Sheraton- 
Park Hotel, Washington, D. C. Contact: 
ITE, 2029 K St. N.W., Washington 6, 
wm. €. 


DISTRIBUTION FORECASTS 
(Continued from page 29) 


ration of work trips into several classi- 
fications by major occupation or in- 
come groups, or into at least “blue 
collar” and “white collar’ classifica- 
tions. Past experience has demonstrated 
the dangers of attempting to divide 
total trip volumes into too many cate- 
gories to which separate diversion 
curves and measurements would be ap- 
plied. What is here suggested is that, 
with further analysis and research, the 
separate trip categories might be fur- 
ther divided and then selectively re- 
grouped to give more accurate bases 
for diversion curve formulation and 
trip distribution forecasts. 

It is to be hoped that transportation 
and traffic engineers, faced with the 
problem of making such modal traflic 
distribution forecasts, will fully utilize 
their available resources and exercise 
ingenuity and effort towards further 
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Your actuated controller is as good as its 
detector, specify the best... 


... Traffic Signals, inc. 
actuated controllers with the exclusive 


Used with the Multi-Purpose 


fea tu r i n g: 102A Controller 


/ Single Lane Detection Model 102A Model 102A 
Y High Sensitivity with Sharp Cut-Off 

/ Dependable over wide speed range 

¥ Completely seated, moisture-proof cast aluminum unit 


/ Does not wear out—Lasts for years—Street can be resurfaced over detector. 


Semi-actuated, Full-actuated, 
Volume Density Volume Density 
if desired. if desired. 


Traffic Signals, inc. also manufactures a sub-surface magnetic detector and directional or non-directional pressure detectors. 


Traffic Signals, inc. 


ADVANCED ENGINEERING IN TRAFFIC SIGNALS AND TRAFFIC SIGNAL CONTROLS 


P. O. BOX 1303 e 222 BEACH STREET ® SHREVEPORT, LOUISIANA 
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research in this increasingly important 
area of traffic engineering. 
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Letter to the Editor 


Trenton 8, N. J. 
December 14, 1960 
Dear Sir: 

I wish to add my congratulations 
to Mr. Charles Pinnell’s receipt of the 
1960 Past President’s Award for his 
very fine paper entitled “Driver Re- 
quirements in Freeway Entrance Ramp 
Design.” 

He has brought out very succinctly 
many points which seemingly have 
been much too long in the making in 
spite of the fact that many of these 
features were incorporated in the de- 
signs of the Pennsylvania Turnpike 
and the New Jersey Turnpike by 
Charles M. Noble. 

In passing, I would like to reem- 
phasize the importance of the use of 
a very flat angle of entrance combined 
with adequate visibility. In this con- 
nection, greater visibility could be pro- 
vided by elevating the curved portion 
of the ramp roadway so that it would 
be higher than the main roadway. This 
higher elevation provides another ad- 
vantage in that it enables ramp ve- 
hicles to get up to freeway speed much 
easier or unconsciously helps the ramp 
driver to enter at higher speed which 
Mr. Pinnell’s studies show are safer, 
although contrary to much past think- 
ing. 

In connection with the point that a 
single lane ramp is more efficient until 
freeway capacity is reached, may I 
suggest that some form of actuated 
signal equipment be used to prevent 
ramp traffic entering the freeway if it 
is running at capacity. Vehicle detec- 
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tion could be placed in the right hand 
lane of the freeway a sufficient distance 
prior to the ramp to permit a stopped 
ramp motorist to get his vehicle up to 
speed to enter the gap that the detec- 
tion would indicate would be arriving 
in “X” seconds. In other words, ramp 
trafic would be controlled by a traffic 
signal which could display either flash- 
ing amber or flashing green when traf- 
fic volumes on the freeway are light 
enough to permit ramp traffic to enter. 
Whenever freeway traffic is too heavy 
to permit efficient entry by ramp traffic 
then the signal would display a steady 
red. In this way the efficiency and safe- 
ty of the freeway would be maintained 
while at the same time indicating to 
some extent to motorists about to enter 
the ramp that it might be advantageous 
for them to use another facility. 

May I suggest that basically the 
same acceleration lane shape be used 
for deceleration lanes to get away from 
two undesirable features of present de- 
sign, one of those being the consider- 
able deceleration motorists are now 
doing in the normal right hand through 
lane of the freeway. This deceleration 
causes sudden slowing or lane chang- 
ing by through traffic which not only 
reduces the capacity but also the safe- 
ty. The other point is that with many 
present designs it is much easier to 
leave the freeway by keeping as far 
to the left as possible prior to turning 
to the right and then to follow a long 
sweeping curved path into the ramp. 
If a short length of tangent ( 100-200’) 
were used between the Vee of the nose 
and the P.C. of the ramp curve, this 
unsafe practice would be largely elimi- 
nated and greater use of the decelera- 
tion lane would result. In other words, 
the correct and safe path would be the 
easy thing to do and it would be forced 
on those motorists who might not nor- 
mally comply with safe driving prac- 
tices. This short length of tangent could 
be considered part of the length need- 
ed for deceleration purposes although 
it might be more desirable to add it 
to the calculated length of deceleration 
as a safety factor for those motorists 
who may misjudge their speed as they 
approach the ramp curve. 


Some very excellent points along 
these lines are made in a new publica- 
tion entitled “Report By The Special 
Freeway Study and Analysis Commit- 
tee to The Executive Committee of The 
American Association of State High- 
way Officials” February 1960. 


Herbert J. Klar, P. E. 


—<< 


Section News 


CANADIAN SECTION 

The Canadian Good Roads Associa. 
tion held its Annual Convention in 
Toronto recently and members of the 
I.T.E. played a very active part in 
the convention proceedings. New com- 
mittee chairmen and officers were also 
appointed and positions held by L.T.E, 
members are indicative of the promi- 
nent part they played: 

(a) The Joint Committee on Uni- 
form Traffic Control Devices which was 
set up by the Canadian Section of the 
I.T.E. and the C.G.R.A. has been re- 
constituted as the Traffic Control De. 
vices Committee of the C.G.R.A. It 
was this Joint Committee which was 
responsible for the preparation of the 
Manual on Uniform Traffic Control De. 
vices. The new committee was formed 
to keep the manual up to date. The 
chairman of this Committee is W. H. 
Finnbogason, Traffic Engineer of Win- 
nipeg with J. H. Harding. Traffic En. 
gineer for the British Columbia De- 
partment of Highways as Vice-Chair. 
man. Two of the three sub-committees 
also have I.T.E. members as officers as 
follows: 

Technical and Research Sub-Commit- 
tee: 

Chairman — Jacques Barriere. Asst. 

Trafic Engineer, Montreal. 
Secretary—J. L. Forster, Traffic Con- 
trol Engineer, Ontario Department 
of Highways. 
Editing and Publication Sub-Commit- 
tee: 
Chairman—M. T. M. Nielsen. Traffic 
Engineer, Ottawa. 

(b) Some of the other C.G.R.A. 
Committees with Canadian I.T.E. mem- 
bers as officers are: 

Scholarship Awards Committee: 

Chairman—H.M. Edwards, Queens 

University, Kingston, Ontario. 
Economics, Finance & Administration 
Committee: 
Secretary—P. E. Wade, Ontario De- 
partment of Highways. 
Planning and Design Committee: 
Chairman—W. J. Malone, Deleuw 
Cather & Co., Toronto. 
Traffic and Operations Committee: 
Chairman—H. F. Burns, A. D. Mar- 
gison and Associates Limited, To- 
ronto, Ontario. 

Vice Chairman—W. Q. Macnee, On- 

tario Department of Highways. 

Secretary—E. F. Gillies, Minnesota 

Mining and Manufacturing Co., 
London, Ontario. 
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Rising costs were plaguing Green Bay, Wisconsin’s = ° 
street name sign system. Then Director of 

Public Works Francis J. Euclide talked it over with 
3M. “When | had the facts,” he recalls... 


“| SAW HOW “SCOTCHLITE’ SHEETING 


WOULD SAVE MONEY FOR GREEN BAY” 


When reconditioning street name signs begins 
to cost more than buying new ones, something 
must be wrong. So thought Director of Public 
Works Francis J. Euclide of Green Bay, Wis- 
consin, about three years ago. 

“I remember the day,” he says, ‘‘that I dis- 
cussed our problem with the 3M salesman. He 
gave me the costs of a different system: mak- 
ing and maintaining all our signs with ‘Scotch- 
lite’ Reflective Sheeting. I checked his figures 
against my own costs. It was obvious. In the 
long run ‘Scotchlite’ Sheeting would save 
money for Green Bay.” 

And so it has. A one-man shop, centered 
around a ‘“‘Scotchlite’’ Vacuum Applicator that 


bonds reflective sheeting to aluminum blanks, 
turns out low cost, first quality signs as quickly 
as they are needed. No more waiting weeks, 
even months, for sign delivery. 

Maintenance is simplified and less expen- 
sive, too. The aluminum is easily reclaimed, 
requires no priming, and can be quickly refaced 
with pre-cut reflective letters and backgrounds. 

While sign costs dropped in Green Bay, sign 
performance immediately went up. For street 
name signs of ‘‘Scotchlite’’ Sheeting are brightly 
visible, clearly readable in headlight beams. 
They never leave motorists in the dark. 

Have you looked at your street name sign 
system lately? 
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HIGH COST OF MAINTENANCE on signs like this 
led Green Bay to switch to “Scotchlite’” Sheeting. It 
used to take six men all winter to respray the old back- po? 
grounds and letter new legends by hand. If signs were 
bent, they chipped, rusted, and had to be thrown out. 


REPLACEMENT WITH “SCOTCHLITE” Sheeting, 


applied to aluminum panels, has proved to be a money- 

saver. Today one man in the Street Dept., Charles 

Lauscher (right), makes and maintains all signs for an 

entire city of 63,000 people. If these chip-resistant, rust- 

proof signs are ever bent, they are easily straightened ; ° 
and returned to duty. 
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KEY TO FAST SERVICE in Green Bay’s new signing 
system is the “‘Scotchlite’’ 3’ x 4’ Vacuum Applicator. 
“‘Before,’’ Mr. Lauscher says, “it sometimes took two 
months to get a replacement sign. Now, if a home owner 
complains about a sign that has been vandalized, I can 
bring it in, apply a new face in the applicator if neces- 
sary, and have it back on the job—all within an hour 
or two.” 


SPECIAL SAVINGS! Save up to 10% on street name sign ma- 
terials. Save $51.00 on the ‘Economist’' Applicator. Offer 
expires March 31, 1961. See your 3M Representative or write 
Dept. RBI-21, 3M Co., St. Paul 6, Minn. 
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+++ WHERE RESEARCH IS THE KEY TO TOMORROW 


“SCOTCHLITE™ IS A REGISTERED TRADEMARK OF THE 3M COMPANY 





MEMBERSHIP APPLICATIONS 


The Institute of Traffic Engineers welcomes applications from 
qualified traffic engineers, but does not desire as members per- 
sons who are unqualified. Listed below are the names of those 
from whom applications for membership or transfer in grade 
have been received since the last published list. Institute mem- 
bers are urged to review this as soon as possible and immediately 
inform the Executive Secretary’s office if names of people are 
posse who are known to be unqualified for ITE membership or 
transfer. 


New Applications 


BARRETT, Theodore Harvey 
Associate Professor—Civil Engineering Department, Mich- 
igan College of Mining & Technology, Houghton, Michigan 
for ASSOCIATE. 


BESSELAAR, Oswald Hubert 
Highway Designer—-Idaho Department of Highways, Traffic 
Section, Boise, Idaho—for JUNIOR. 


BRAND, Daniel 
Research Assistant (Graduate Student)—Massachusetts Insti- 
tute of Technology, Cambridge 39, Mass._-for JUNIOR. 


BURKS, James W., Jr. 


Senior Traffic Engineer—Texas Highway Department, Beau- 
mont, Texas—for ASSOCIATE. 


BURNINGHAM, Bryant Dale 
Chief Research Engineer—Utah State Department of High- 


ways, Research Section, Salt Lake City, Utah—for ASSO- 
CIATE. 


CAMPBELL, Lowell Raymond 
Acting Assistant Traffic Engineer—City Engineering De- 
partment, Winnipeg, Manitoba, Canada—for JUNIOR. 


CHARLAND, Joseph Louis Jacques 
Traffic Engineer—Quebec Roads Department, Quebec, P. Q., 
Canada—for JUNIOR. 


CLARK, John William 
Rural Traffic Engineering Studies Specialist—Ohio Depart- 


ment of Highways, Bureau of Traffic, Columbus 15, Ohio— 
for JUNIOR. 


CROSS, Seward Eugene 


Civil Engineer 1—City, 104 S. Main, Wichita, Kansas—for 
JUNIOR. 


DAVIS, Charles Hurd 
Director Traffic & Planning Associates—Traffic & Planning 
Associates, Hickory, North Carolina—for MEMBER. 


FERNANDEZ, Roger C. 
Engineering Draftsman II—-Metropolitan Dade County, 
Miami, Florida—for JUNIOR. 


FRANKLIN, Jerome Curtis 
Programing & Planning Engineer—-Bureau of Public Roads, 
Santurce, Puerto Rico—for ASSOCIATE. 


GALANIS, James G., Jr. 
Traffic Engineer—County Road Department, San Bernardino, 
California—for ASSOCIATE. 


GRAYSON, David Duayne 


Traffic Engineer—City of Vernon, California—for ASSO- 
CIATE. 


GUTHRIE, George Phineas, Jr. 
Research & Rural Intersection Studies Engineer—Bureau of 


Traffic, Ohio Department of Highways, Columbus, Ohio— 
for ASSOCIATE. 


HASHMI, Tajammal H. 
Deputy Consulting Engineer—Dentral Road Organization, 
Communications & Transport Division, Government of Pak- 
istan, Karachi, Pakistan—for MEMBER. 


HOWE, Robert Theo. 
Associate Professor of Civil Engineering—University of Cin- 
cinnati, Cincinnati, Ohio—for ASSOCIATE. 


JOHNSTON, Gerald Hobbs 
Assistant Route Analysis Engineer—Ontario Department of 


Highways, Traffic Section, Toronto, Ontario, Canada—for 
JUNIOR. 


LAVIOLETTE, Leo Edward Walter 
Assistant Traffic Engineer—Corporation of the City of 
Ottawa, Ottawa, Ontario, Canada—for JUNIOR. 


LINSEMAN, Kenneth George 
Traffic & Streets Engineer, City of Kingston, Ontario, Can- 
ada—for JUNIOR. 


MacDORMAN, Littleton Corbin 
Location Engineer—Buchart Engineering, 55 South Richland 
Avenue, York, Pennsylvania—for JUNIOR. 


MARTINEZ, Renalto Gilbert 


Highway Designer—New Mexico State Highway Department, 
Santa Fe, New Mexico—for JUNIOR. 


McNEIL, Donald III 
Assistant Traffic Engineer—-Donald M. McNeil, Consultant 


Engineering Services, Pittsburgh, Pennsylvania—for ASSO- 
CIATE. 


MENKE, Fred H. 
Assistant Regional Planning & Research Engineer—U. § 
Bureau of Public Roads, Hagerstown, Maryland—for ASSO- 
CIATE. 


NEVE, James Perry, Jr. 
Engineer of Geometric Standards—Michigan State Highway 
Department, Lansing, Michigan—for JUNIOR. 


PARMENTER, George Kent 
Acting Assistant Traffic Engineer—-County of San Bernar- 
dino, San Bernardino, California—for JUNIOR. 


REDFORD, Alex J. 
Civil Engineer—Whipple, Murphy, Pearson & Associates, 
Seattle, Washington—for JUNIOR. 


RUSHING, James Ben 
Traffic Engineer—City of Chattanooga, Tennessee—for JUN- 
IOR. 


SCHELANDER, Oscar Edward 
Associate Highway Electrical Engineer—California Division 
of Highways, Fresno, California—for ASSOCIATE, 


SETTEDUCATO, Nicholas M. 
Associate & Project Manager—Edwards & Kelcey, Engi- 
neers & Consultants, Newark, New Jersey—-for ASSOCIATE. 


SHERIDAN, Richard Brinsley 
Assistant Research Engineer—Institute of Transportation 
and Traffic Engineering, University of California, Los An- 
geles, California—for JUNIOR. 


SMITH, Orville Alden 
Traffic Field Operations Supervisor—California Division of 
Highways, District X, Stockton, California—for ASSO- 
CIATE. 


STOVER, Vergil G. 
Automotive Safety Foundation Fellow—School of Civil En- 


gineering, Purdue University, Lafayette, Indiana—for JUN- 
IOR. 


SULLIVAN, Thomas Darcy 
Junior Traffic Engineer—Barton-Ashman Associates, Inc., 
Evanston, Illinois—for JUNIOR. 


VEST, Thomas R. 
Traffic Technician C—vVirginia Department of Highways, 
Richmond, Virginia—for JUNIOR. 


WEBER, Allen L. 


Design Engineer—City Department of Traffic, Los Angeles, 
California—for JUNIOR. 


WERLE, Armand E. 
Director of Public Works—City of Walnut Creek, California 
—-for ASSOCIATE. 


WILKES, John Ballingal 
Planning Engineer—Ontario Department of Highways, To- 
ronto, Ontario, Canada—for ASSOCIATE. 


WILLIS, Charles Louis 


Traffic Engineer—Kentucky Department of Highways, 
Frankfort, Kentucky—for JUNIOR. 


WOGLOM, James Russell 
Assistant Director & Traffic Engineer—-Morris Knowles 
Inc., Pittsburgh, Pennsylvania—for ASSOCIATE. 


Applications for Transfer 


DANIELS, Jack A. : ’ : 
Engineer II (Traffic)—City Traffic Engineering Dept.; Fort 
Worth, Texas—for ASSOCIATE. 


HENRY, Ellis C., Jr. 
Traffic Commissioner—City Traffic Division, City Hall, Room 
327, St. Louis, Missouri—for MEMBER. 


JOHNS, Kenneth B. : 
Director, Division of Traffic—Kentucky Department of High- 
ways, Frankfort, Kentucky—for MEMBER. 


KOHN, Melvin J. 
Assistant Operations Manager & Traffic Engineer—New 
Jersey Highway Authority, Red Bank, New Jersey—for AS- 
SOCIATE. 


MANNING, John Ignatius 
Director of Traffic & City Planning—City of Schenectady, 
New York—for ASSOCIATE. 


MILLER, John Vinton, Jr. 
Traffic Engineer—Richardson, Gordon & Associates, 3 Penn 
Center Plaza, Philadelphia, Pennsylvania—for MEMBER. 


NADON, Joseph Donald, Jr. 
Traffic Engineer—City of E] Paso, Texas—for MEMBER. 


SAWHILL, Roy B. ‘ 
Associate Professor of Civil Engineering—University of 
Washington, 121 More Hall, Seattle, Washington—for MEM- 
BER. 


TRAVERS, Warren 
Associate & Chief Traffic Engineer—Edwards & Kelcey, a 
Williams Street, Newark, New Jersey—for MEMBER. 


WILLIAMS, Robert Carroll, Jr. 
Director of Traffic Engineering—Traffic & Planning Asso- 


ciates, P. O. Box 1691, Hickory, North Carolina—for ASSO- 
CIATE. 


TRAFFIC ENGINEERING 





the world’s most advanced 
vehicle-actuated 


ELECTRONIC 
TRAFFIC 
CONTROLLERS 


CROUSE /HINDS \chicle- 
Actuated Electronic Traffic Controllers 
are designed to provide the choice of 
basic controller and accessories that 
will give you the most efficient 
command of any specific intersection. 
There is a choice of 3 basic controllers 
to meet the needs of any intersection, 
with provision for future modifi- 
cations built in. 


ONE OR MORE PLUG-IN ACCESSORIES 


expand functions of basic controller, 
without change in main timer, or addi- 
tion of relays. Front of each unit has 
disconnect plug for easy removal. 


COMPLETE RANGE OF TIE-IN and Modi- 
fying Accessories provides all opera- 
tions called for by engineers coping 
with today’s traffic complexities. (All 
are compatible with existing systems.) 


CAMSHAFT CONSTRUCTION reduces 
number of relays to minimum. . . per- 
mits a wider range of modifications 
before resorting to special accessories 

. . without changes in timer or wiring. 


“OPEN BOOK” CONSTRUCTION of 
Crouse-Hinds Controllers gives ready 
accessibility for all maintenance, instal- 
lation and adjustment procedures. 


ONE BASIC TIMER with one standard set 
of wiring handles all jobs. All modifica- 
tions not made by simple cam adijust- 
ment are obtained by plug-in accessories 
without complicated rewiring. 


JACK-MOUNTED RELAYS eliminates wir- 
ing for replacement. Just pull relay 
from jack and slip in new relay. Fewer 
number of relays reduces maintenance 
headaches to a mere fraction. 


COMPLETE TECHNICAL INFORMATION on the Crouse-Hinds 


series of Vehicle-Actuated Electronic Traffic Controllers is yours CROoOUSE Oo RG sy 


at the drop of a postcard. Literature by return mail. SYRACUSE 


OFFICES: Atlanta Baton Rouge Birmingham Boston Buffalo Charlotte Chicago Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansas City 
los Angeles Milwaukee New Orleans New York Omaha Philadelphia Pittsburgh Portland, Ore. St.Louis St. Paul Salt Loke City San Francisco Seattle Tulsa Washiagton 
RESIDENT REPRESENTATIVES: Albony Baltimore Reading, Pa. Richmond, Va. 

Crouse-Hinds of Canada, Ltd., Toronto, Ont. Domex, Mexico City, D.F. Peterco, Sao Paulo, Brazil 
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Professional Service Directory 


DE LEUW, CATHER & 
COMPANY 


CONSULTING ENGINEERS 


Public Transit 
Traffic & Parking 
Expressways 


Subways 

Railroad Facilities 

Industrial Plants 

Grade Separations Municipal Works 

Urban Renewal Port Development 
150 North Wacker Drive, Chicago 6 


San Francisco New York Boston 


TRAFFIC 
TRANSPORTATION PARKING 


THE CLARKESON 
ENGINEERING COMPANY 
INCORPORATED 


285 Columbus Ave., Boston 16, Mass. 
COmmonwealth 6-7720 


HIGHWAYS AIRPORTS 


Positions Available 


ST. LOUIS COUNTY 
MISSOURI 


Position: Assistant Trafic Engineer. To as- 
sist in the development and expansion 
of a trafic engineering program with 
the St. Louis County Division of Traf- 
fic. Work involves providing a coop- 
erative trafic engineering service in 
connection with other governmental 
agencies and the 98 municipalities in 
St. Louis County. 

Requirements: Engineering degree, prefer- 
ably in civil engineering. Graduation 
from a four year college or university 
specializing in traffic engineering cours- 
es or Master of Science degree highly 
desirable. 

Salary Range: $6300-7608. Starting salary 
to depend upon qualifications. 

Apply: Daniel J. Hanson, Trafic Commis- 
sioner, St. Louis County Division of 
Trafhe, 115 North Meramec Avenue, 
Room 202, Clayton 5, Missouri. PArk- 
view 1-8355. 


CITY OF SAN BERNARDINO 
CALIFORNIA 


Position: Trafic Engineer. 

Requirements: Graduation in civil or traffic 
engineering, with two years of experi- 
ence in traffic engineering, or a combi- 
nation of such education and experi- 
ence. 

Salary: $618 to $741 per month. Qualified 
persons may start at $677 per month. 

Apply: Civil Service Board, Room 110 City 
Hall, 426 Third Street, San Bernardino, 
California. 


ARIZONA 


Position: Assistant Trafic Engineer. 

Requirements: Must be registered profes- 
sional engineer with substantial back- 
ground in trafic engineering. 

Salary: $725 to $875 per month. 

Apply: Arizona Highway Department, Per- 
sonnel Division, 206 So. 17th Ave., 
Phoenix, Arizona. 
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Traffic — Parking — Highways — Transit — Design Consulting — Financing Aids 
City Planning — Urban Redevelopment 


E. A. BARTON and ASSOCIATES 


* Consultants « 


Cleveland Transit Building ° 


San Francisco ° Baltimore 


Cherry 1-0600 © 


Cleveland 14, Ohio 


Toronto e St. Louis 


TRAFFIC RESEARCH CORPORATION 


TRANSPORTATION PLANNING FOR METROPOLITAN AREAS AND HIGHWAY SYSTEMS 


Traffic Signal Systems 


Origin and Destination Surveys 


Expressway and Public Transit Assignments 


Traffic Surveys 
10 Columbus Circle, New York 19, N. Y. 


TRAFFIC TRANSPORTATION PARKING 
EXPRESSWAYS AIRPORTS PUBLIC WORKS 


Surveys — Reports — Design — Supervision 


EDWARDS AND KELCEY 
Engineers and Consultants 
3 William Street, Newark 2, New Jersey 
Salt Lake City New York 
Providence Minneapolis 


Boston 


Economic and Distribution Studies 


Traffic Simulations 


20 Spadina Road, Toronto 4, Canada 


YOUR CARD 


COULD BE SET IN THIS SPACE 
AT A VERY REASONABLE RATE 


If interested, please write 
INSTITUTE OF TRAFFIC ENGINEERS 
2029 K Street NW, Washington 6, D. C. 


INDEX TO ADVERTISERS 


Arizona Highway Department 

Automatic Signal Division of Eastern Industries 
Cataphote Corporation 

Crouse-Hinds 

Douglas Fir Plywood Association .... 
Duncan Parking Meter Company . 

Eagle Signal Company 

Flex-O-Lite Manufacturing Corporation 
Magee-Hale Park-O-Meter 

Marbelite Company 

Minnesota Mining G Manufacturing Co. ....... 
Motorola Communications & Electronics 
Nationwide Traffic Engineering 

Pfaff and Kendall 

Radiator Specialty Company ... 

B. G. Reilly Company 

Rockwell Manufacturing Company (Dual) 
Stimsonite Signal Devices 
Time-O-Matic, Inc. 

Tork Time Controls 

Traffic Signals, Inc. 

Union Metal Manufacturing Company 
United States Steel Corporation 

Wald Industries 
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Professional Service Directory 


TRAFFIC ENGINEERING HIGHWAY PLANNING 


BRUCE CAMPBELL & ASSOCIATES 
ENGINEERS 


177 MILK STREET BOSTON 9 


PARKING AIRPORTS SHOPPING CENTERS 


CRAWFORD, MURPHY & TILLY 
CONSULTING ENGINEERS 


‘STEMS Water Works - Impounding Reservoirs 
Highway - Municipal Streets - Expressways 
Traffic Problems - Airports 
Swimming Pools 
Sewers - Sewage Treatment 
Waste Treatment - Storm Drainage 
Flood Control - Surveys and Reports 


755 So. Grand Ave., W.; Springfield, Ill. 
Lakeside 8-5619 


HOWARD, NEEDLES 
TAMMEN & BERGENDOFF 
Consulting Engineers 
Traffic Analyses Transportation Studies 


EXPRESS HIGHWAY PLANNING 
REPORTS AND DESIGN 
ADMINISTRATIVE SERVICES 


1805 Grand Avenue 
Kansas City 8, Missouri 
New York Cleveland 


PALMER AND BAKER ENGINEERS, INC. 
CONSULTING ENGINEERS — ARCHITECTS 


Surveys — Reports — Design — Supervision — Consultation 
Transportation and Traffic Problems Tunnels Bridges Highways Airports 


Industrial Buildings Waterfront and Harbor Structures 
Graving and Floating Dry Docks 
Complete Soils, Materials and Chemical Laboratories 


Mobile, Ala. New Orleans, La. Washington, D.C. 


GANNETT FLEMING CORDDRY and CARPENTER, INC. 
---ENGINEERS--- 


CONSULTING SERVICE FOR TRAFFIC PARKING and TRANSPORTATION PROBLEMS 
City Planning — Highways — Bridges — Flood Control 
Water Supply — Sewerage — Industrial Waste — Garbage Disposal 


Appraisals — Investigations — Management 
600 NO. 2nd STREET HARRISBURG, PA. 


Pittsburgh, Pa. Philadelphia, Pa. Daytona Beach, Fla. Medelin, Colombia, S.A. 


GEORGE W. BARTON 
& ASSOCIATES 
CONSULTING ENGINEERS 


RAMP CONSULTING 
SERVICES, INC. 


Parking Programs ° Feasibility Studies 


RAMP ENGINEERING 
ASSOCIATES 


Engineering and Design Services 


Parking — Highways 
Traffic — Transportation 


600 Davis Street 


Evanston Illinois 2 West 46th Street, New York 36, N. Y. 


Highways Transit 
Traffic Parking 


HIGHWAY 
TRAFFIC ENGINEERS, INC. 


WILBUR SMITH & ASSOCIATES Traffic - Parking - Transportation 


Economic Studies - Financial Reports 
Traffic Control - Design of Lighting 


495 Orange Street Systems and Communications 


New Haven, Connecticut 
361 Boylston Street 
Brookline 46, Massachusetts 
LOngwood 6-0275 


Columbia « San Francisco * Richmond 
$s. C. Calif. Va. 
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PARSONS, BRINCKERHOFF 
QUADE & DOUGLAS 


Engineers 


Bridges, Highways, Tunnels, Airports, 
Subways, Harbor Works, Dams, Canals, 
Traffic, Parking and Transportation 
Reports, Power, Industrial Buildings, 
Housing, Sewerage and Water Supply. 


165 Broadway New York 6, N. Y. 


HARDESTY & HANOVER 
CONSULTING ENGINEERS 


BRIDGES — Long Spans of All Types 


Movable — Lift, Bascule G Swing 
Hanover Skew Bascule 
Grade Crossing Eliminations 
Other Structures Foundations 
Expressways and Thruways 
Design — Supervision — Inspection 
Valuation — Reports 


101 Park Avenue New York 17, N. Y. 


S. Herbert Taylor 


Frank J. Sleeper 
David L. Taylor 


William H. Taylor 


SHERMAN, TAYLOR & SLEEPER 
CONSULTING ENGINEERS 
(All phases of Civil Engineering) 


501 Cooper Street, Camden 2, N. J. 
WoOodlawn 6-2552 


Park & Norwood Aves., Merchantville 8, N.J. 
NOrmandy 3-4848 


JENKINS, MERCHANT 
& NANKIVIL 


CONSULTING ENGINEERS 


Municipal Improvements 
Highways G Airports 
Power Development 
Traffic Surveys Industrial Plants 
Flood Control Recreational Facilities 
Investigations and Reports 


801-805 East Miller St. Springfield, tt. 


Gas Systems 
Water Systems 
Sewerage Systems 


TIPPETTS — ABBETT 
McCARTHY — STRATTON 


Engineers 
Traffic, Parking and Transportation 


Surveys, Economic Studies and 
Financial Reports 


Highways, Subways, Bridges Tunnels — Air- 
ports, Ports, Harbors, Power Developments, 
Water Supply, Sewerage 


Planning, Reports, Design, Supervision 
of Construction 
375 Park Avenue 
New York 22, N. Y. 


110 Market St. 
San Francisco, Calif. 


ALFRED KAEHRLE ASSOCIATES 
CONSULTING ENGINEERS 


Highway Planning — Highway Design 
Traffic Engineering Surveys 
Parking Studies —- Shopping Centers 


10 North Main Street 
West Hartford 7 Connecticut 








The Wald Tandem Tanker does it 


The new Wald Tandem Tanker quickly converts 
a standard Wald Model 16 Reflecto-Liner into a 
two-color machine, or doubles its paint capacity 
for a two-gun single color operation. Inexpensive, 
but invaluable in helping you conform to new 
Federal two-color marking standards, this acces- 
sory, with the Wald Model 16 is an unbeatable 
combination for economy and efficiency where 
the volume of striping does not require a truck- 
mounted machine. It may also be used with a 
Wald Model 12 or Model 9 to stretch their strip- 


ing time without refilling. 


Update your equipment in time 
for this year’s striping season. 


Wire or phone today for information and prices. 


TANDEM TANKER 


The Wald Tandem Tanker 
gives you these benefits: 


e Doubles paint capacity (30 gallons) 

e Two-color operation conforming to new 
Federal standards (with Wald Model 
16) 

e Operate from sitting or standing position 

e Perfect balance for easy steering 

e Positive braking action 


e Adjustable wheels to prevent tracking 


e Detachable for optional use 


For new developments the world looks to Wald, Inc. 


the leader in highway marking machines. 


WALD INDUSTRIES, INC. 


HUNTINGDON, PENNSYLVANIA 





